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DECLARATION STATEMENT

wite Name and Location v

Weidon Spring Chemical Plant
5t. Charles County, Missouri

Statement of Basis and Purpgse

This Record of Deciston (ROD) presents the selected remedial action for the Groundwater Operable
Unit (GWOU) of the U.S. Department of Energy’s Weldon Spring Site in 5t Charles County,
Missouri, This action was selected following requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), as amended, and, to the extent practicable,
the National Qil and Hazardous Substancas Pollution Contingency Plan. National Environmental
Policy Act (NEPA) issues related to the chemical plant area have also been addressed and hava been
mtegrated into the CERCLA decision-making process for the GWQU,

This decision is based on the Administrative Record for the GWOU. Major documents include the
(1) Remediai Investigation/Feasibility Study Work Plan, (2) Remedial Investigetion and Baseline
Risk Assessment Reports, (3) Feasibility Stdy Report and Supplemental Feasibility Study, and
{4) Proposed Plan. Public comments received during the review period for the Proposed Plan were
considered and have been incorporated into this decisien. '

The State of Missouri concurs with the selected remedy.
Asgsessment of the Site

The response action selected by this. ROD addresses actiral or threatened releases of hazardous
substances from this site that were not addressed under previous response actions.

The GWOU is the second of two operable units established for the chemical plant area of the
Weldon Spring site. The first operable unit, the Chemical Plant Operable Unit, addressed the
excavation of soii, dismantlement of buildings, and removal of other source materials located at the
chemical plant proper. The selected remedy for the GWOU provides for active in-place treatment
of the trichforoethylene (TCE) in groundwater at the chemical plant area, This would be combined
with long-tertn monitoring of the groundwater and springs preseribed by the monitored natural
attenuation alternative. The data obtained would be used to verify the beneficial affects of the source
removals performed and to confirni that the contaminated zones are not expanding and that
contaminant levels are decreasing with time.
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The major components of the selected rernedy are:

tuto

The selected remedy is protective of human health and the environment, complies with applicable
or relevant and appropriate requirements, and is cost effective. This remedy utilizes permanent
sofutions and altemative treatrent technologies to the maximum extent practicable for this site. This
- remedy satisfies the statutory preference for treatment as a principal element of the remedy in that
treatment is being conducted to eliminate the highest potential tisk contributor from the groundwater.

In-place treatment viachemical oxidation of TCE-contaminated groundwater,

Monitoring for the long term to confirm that the natural processes currently
cccurring continue,

Monitoring for the long term to confirm that the contaminated zenes are not
cxpanding to new areas and that groundwater contaminant levels are
diminighing with time, and -,
Implementation of msntununal controls to prevent the use of gmundwatcr for
drinking.

erminatio

The following federal and State of Missouri requirements are waived under this ROD:

Because groundwater contamination will remain at the chemical plant azea at levels that axceed those
for unlimited groundwater use and unrestricted exposure, a review witl be conducted within five
years after commencement of the action to evaluate conditions of the groundwater at the chernical
plant area and to ensure that the remedy continues to provide adequate protection of human health

Title 40, Part 141.62, of the Code of Federal Regulations (40 CFR
Part 141.62) and Title 10, Part 60-4.100, of the Code of Siate Regulations
{10 CSR Part 60-4.100) - federal and state maximum contaminant unit
{(tnaximum contaminant level [MCL]) of 10 mg/L for nitrate (N). CERCLA
provision for waiver: Section 121 {d}4).

10 CSR Parts 20-7.015 and 20-7.031(5) and Table A - state limit of 0.11 pg/L
for 2,4-dinitrotoluene, CERCLA provision for waiver: Section 121 (d)}{4).

4G CFR Part 192 - federal groundwater concentration limit for uraniurn of

30 pCi/L. for uranium-234 and uranium-238 combined, CERCLA provision
for waiver: Section 121 (d){4).

iv
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and the environment. The five-year reviews will be developed in consultation with the
U.5. Envirenmental Protection Agency and the Missouri Department of Natural Resources and will
be made available to the public. -

Regional Administrator . . Date
U.5. Environmental Protection Agency Region VI

Assistant Manager for Environmental Management Date
Oak Ridge Operations Office
1.5, Department of Energy
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NOTATION

The following is a list of the acronyms, initialisms, and ebbreviations (including units of
measure) used in this document. Acronyms and abbreviations used only in tables and ﬂgures are
defined in the respactive tables and figure captions.

ACRONYMS, INITIALISMS, AND ABBREVIATIONS

ARAR
BRA
CERCLA
CFR
CSR

DA
DNB
1,3-DNB
DNT
2,4-DNT
DOE
EPA

E5

GAC
GWOU
MCL
MDNR
MDOH
MNA
NCP
NPDES
NPL

PP
REVRA

- RI

RI/FS
ROD
TBC
TCE

TI

TNB
1,3,5-TNB
WSSRAP
WSTA

applicable or relevant and appropriate reqmrement
baseline risk assessment

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Code of State Regulations

U.5. Department of the Ammy

dinitrobenzene

1,3-dinitrobenzene

dinitroteluens

2. 4-dinitrotclusnse

U.S. Department of Energy

1.5, Environmental Protection Agency

feasibility study

granular activated carbon

groundwater operable unit

maximum contaminant level

Missouri Department of Natural Resources

Missouri Department of Health

monitored natusal attenuation

National Gil and Hazardous Substances Pollution Contingency Plan
National Poilutant Discharge Elimination System
National Priorities List

propesed plan

remedial design/remedial action

remedial investigation

rernedial investigation/feasibility study

Record of Decision

to-be-considered (requirement)

trichloroethylene

technical impracticability

trinitrobenzene

1,3, 3-trinitrobenzens

Weldon Spring Site Remedial Action Project
Weldon Spring Training Area




Units of Measure

f
gpim
ha
km
L.

m

foot (feet)

gallon{s) per minute
hectare(s)
Kilometer(s)

liter{s)

meter(s)

HE
mg

min

piCi

Jeptember 1999

faicrogram(s}
milligram(s)
mile(s)
minute(s)
milliliter(s)
picocutie(s)
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RECORD OF DECISION FOR REMEDIAL ACTION
FOR THE GROUNDWATER OPERABLE UNIT
AT THE CHEMICAL PLANT AREA OF -
THE WELDON SPRING SITE

1 SITE HISTORY

The U.8. Department of Energy (DOE) Weldon Spring Site consists of two noncontiguous
areas; the chemical plant area and the quamry area. Both areas are located in St. Charles County,
Missouri, about 48 km (30 mi) west of St. Louis (Figure 1), The U.S. Environmental Protection
Agercy (EPA) listed the quarty on the National Priotities List (NPL) in 1987, and the chemical p]ant
area was added to the list in 1989.

The 88-ha (217-acre) chemical plant area lies within the boundaries of the ordnance works
area (Figure 23, The chemical piant was used for trinitrotoluene (TNT) and dinitrotoluene (DNT)
production from 1941 to 1945 and later as a uranium-processing facility from 1957 to 1966. The
sources of contamination at the chemical plant area are those shown in the criginal layout of the
chemical plant area (Figure 3). These consisted of approximately 40 buildings, four waste retention

ponds (referred to as raffinate pits), two ponds (Ash Pond and Frog Pond), and rwo former dwmps -

(north and south). Remediation of the buildings, Frog Pond, and the north dump has been completed.
The remaining source areas are in the process of being remediated or are scheduled for cleanup
within the next year. The chemical plant is currently fenced to restrict public access. Burgermeister
Spring, which is hydrologically connected to the chemical plant area g;mundwatar, is in the
August A, Busch Memeorial Conservation Afea.
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2 SCOPE AND ROLE OF REMEDIAL ACTION

The selected remedial action for the groundwater operable unit (GWOU) constitutes the
remaining compenent of the phased cleanup process for the Weldon Spring Site Remedial Action
Project (WSSRAP) (Figure 4). This action addresses contaminated groundwater and springs at the
chemical plant area, Consistent with this action (and previous actiens of the WSSRAP where
residual condittons limit land use), DOE will prepare a plan that defines stewardship responsibilities
and is consistent with the Comprehensive Environmentai Response, Compensation, and Liability
Act {CERCLA), as amended. This plan will address requirements for long-term surveillance,
monitoring, and maintenance; fand use assurance; roles andrespbnsibilities; and public participation.
Like all rernedial activities that have been conducted at the Weldon Spring site, the EPA, the state,
and other stakeholders {e.g., organizations representing the interest of the public) will have the
opportuaity to review and provide input to site stewardship planning activities.

The remedial action stipulated in the Record of Degision (ROD) for the chemical piant
© (DOE 1993) provided foc the removal of the sources of contamination to groundwater. Under the
chemical plant remedial action, contaminated soit has been excavated, buildings and structures have
been dismantled, and raffinate pits surface water and sludge have been removed or dredged and
treated. The placement of the resulting waste at the on-site disposat cell is currently being completed.

Decisions for the quarry ars recorded in the RODs for the bulk waste and quarry residuals
operable units (DOE 1590b; 1998a). The remedial action to remove and treat contamninated pond
water and rernove bulk waste has been completed, and the generated waste has been piaced at the
on-site disposal celi. The remedial action for the quarry tesiduals operable unit is currently in the
remedial design stages; implementation is expected to begin in the fali of 1999.

The purpose of this selected remedial action is to provide an appropriate response that
would verify that groundwater contaminant levels are decreasing with time a3 a result of the source
removals at the chemical plant and as a resuit of the continued effects of the natural processes of
dilution and dispersion. The selected remedial action also provides for an active response 10 reduce
trichioroethylens (TCE) levels in groundwater at the chemical piant ares. (TCE has been found
primarily in the areas designated as Zones 1 and 2 in the evaluations presented in the Feasibility
Study [FS] [DOE and DA 1998] and Supplemental FS {DOE 1999b]).

Consistent with DOE's policy of integrating National Environmental Policy Act (NEPA)
values into evaluations performed under CERCLA, the remedial investigation (RI) for the chemical
plant area GWOU included an assessment addressing ecological impacts at the surface springs and
hydrogeologic studies for water quality and aquifer characteristics. The results of the scological
investigations indicate that adverse effects (o the biota from site-related contaminants are not
evident. The F5 (DOE and DA 1998) evaluated environmental impacts associated with the
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alternatives considered for this selected remedy. Minimal short-term impacts on recraational use of
wildlife areas would ocour as a result of noise, exhaust fumes, and dust associated primarily with the
construction of new monitoring or application weils. Potential impacts to the environment would be
avoided by the implementation of mitigative measures. Minimal worker risks would resuit from the
construction of new monitoring or application wells. |
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3 COMMUNITY PARTICIPATION

A RUFS process was conducted for the GWOU of the Weldon Spring site in accordance
with the requirements of CERCLA, as amended, to document the proposed management of the
groundwater and springs at the chemical plant area. Documents developed during the RLFS process
included the Remedial fnvestigation (DOE and DA 1997h), Baseline Risk Assessment (BRAYDOE
and DA 1997a), Feasibility Study (DOE and DA 1998), Supplemental Feasibility Study (DOE
199%h), and Proposed Plan (FP) (DOE 19%9a). Together, the RL, BRA, FS, and PP constitute the
required primary docurients, consistent with the provisions of the First Amended Federal Facility
Agreemententered into between DOE and the EPA. In accordance with Section 117 of CERCLA,
<opies of these final documents were released to the public on August 3, 1999.

~ The RI, BRA, FS, and PP, along with other documents in the Administrative Record, have
been made available for public review at the Weldon Spring site. Copies alsc have been made
available to the public in information repositories at Francis Howell High School and at four
branches of the St. Charles City/County Library: Kathryr M, Linneman, Spencer Cresi, Middendorf-
Kradell, and Kisker Road. A uotice of availability of these documents was published in the
St. Charles Journal on August 4 and 8, 1999,

A 30-day public comment period for the PP was hald frem August 3 through September 1.
The PP identified the proposed action of active remediation of the TCE and long-term monitoring
for natural attenuation of ail contaminants. A public hearing was held on August 25, 1999, at the
Administration Building of the WSSRAP as a part of the public participation process. This public
hearing was advertised in the St Charles Journal on August 22, 1999, and the St. Charles Post on
Angust 23, 1999, At this meeting, representatives from DOE and EPA Region VII received
comments from the public about the site and the remedial atternatives under consideration.
Transcripts of the pubtic meeting are included as part of the Administrative Record for this operable
unit remedial action, The Administrative Record includes the information considered in deciding
upon the selected remedy presented in this ROD. All public comments, oral and written, were
considered in the decision-making process for determining the selected remedy (see Appendix A).
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4 SITE CHARACTERISTICS

4.1 ENVIRONMENTAL SETTING

The geology and hydrogeology of the Weldon Spring area govem the rate and path of
groundwater flow. Transport of contaminants within the groundwater depends on the geology and
hydrogeclogy of the area, as well as on the physical and chemical properties of the contaminants.
Land use in the surrounding areas affects the potential for human or scological exposure to any
contaminants the groundwater may contain. ' '

4.1.1 Geoloegy

Locally, the subsurface consists of porous, nnconsolidated deposits that unconformably
overlic bedrock. This unconsolidated overburden material consists primarily of modified loess,
glacial drift, preglacial deposits, and residunm (DOE and DA 1997b). The thickness of these glacial
and preglacial deposits, known as the “overburden,” generally canges from 4 to 18 m (13 to 59 ft)
across the chemical plant area.

The Burtington-Keokuk Limestone, the uppermost bedrock unit at the chemical plant arsa, -
has been separated into two subunits, the weathered and unweathered. The weathered unit ranges in.
thickness from 3 to 17 m (10 to 55 ft). At the chemical plant area, fracturing in the bedrock is
predominantly horizontal. Sojution features are common in the weathered portion of the Burlington-
Keokuk Limestone and range from pinpoint vugs to small zones of core loss, typically less than
1.5 m (5 ft). The larger zones in many cases appear to be at least partially filled with ciay or clay
mixture {DOE 1992), Significantly fewer horizontal and vertical fractures exist in the unweathered
unit than in the weathered unit. Pield data indicate 2 decrease in hydrautic conductivity with depth,
which is attributed to decreased weathering. The sizs, abundance, and geometry of the open fractures
within the bedrock affect the transport of groundwater and contarninants through the bedrock.

4.1.2 Hydrogeology

Three bedrock aquifers are present in the vicinity of the Weldon Spring site: a shallow
unconfined aquifer {aithough it may be locally confined); a middle confined aguifer; and & desp
confined aquifer. An additional shallow, alluvial aquifer is present near the Weldon Spring quarry
adjacent to the Missouri River, In $t. Charles County, the shallow and middle aquifers are used
primarily for rural domestic water supply. This usage occurs outside of the influence of the
groundwater contaminasion at the chemical plant area. The shallow alluvial aquifer near the
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Missouri River supplies drinking water through the St. Charles County well field. Currently, no
groundwater is used at the Weldon Spring site.

Because the shallow unconfined aquifer has been affected by fofmer uétiyities at the
chemical plant area, it is the groundwater system of primary interest in the Weldon Spring area. This
aquifer consists of the Butlington-Keokuk Limestohe and the Fern Glen Formation, both limestone
units, and, in some locations, the overburden. The principal recharge to this shaliow groundwater
system is through infiltration of precipitation from the overburden or from losing streams. The water
table elevation fluctuates seasonally and with precipitation, but remains within the upper bedrock
or overburden. An east-west trending groundwater divide, which coincides with the topographic
highpoint of the area, results in two distinct drainage systems.

Al the chemical plant area, shallow groundwater north of the divide flows to the north and
into a karst conduit system that discharges at Burgermeister Spring (Figure 5). Transport through this
conduit is very rapid. Water discharged at Burgermeister Spring then mixes with other suiface water
and with panded water in Lake 34. Any dissolved contaminants in the discharged groundwater are
then subject to extensive dilution and physical and chemical degradation. Bacause most of the
shallow groundwater beneath the chemical plant area discharges to the surface in the vicinity of
Burgermeister Spring, the spring defines the northern-most extent of direct groundwater transport
from the site and provides an ideal location for monitering end-point contaminant concentrations.

Groundwater south of the divide at the chemical plant area flows south to southeast toward
the Missouri River, primarily through the Southeast Drainage. Because this drainage has losing
stream segimienis in its upper reaches, mixing between groundwater and surface water occurs, As
with Burgermeister Spring, springs in the Sontheast Drainage act as end points of direct groundwater

‘transport from the chemical plant area and provide idesl locations for mon:toring proundwater
coutamination. Data from groundwater (MW-4026) down gradient of the springs indicate no impact.

The shallow groundwater system beneath the chernical plant area is hydrogeologically
complex and is characterized by fractures, conduits, paleochannels, and dissolution/weathering
features. Because of these featnres, the aquifer exhibits highly beterogenenus and anisciropic values
in conductivity and transmissivity (ease with which a porous material allows water to flow) from
Place to place. Recent pump tests performed. in Tuly 1998 (MK-Ferguson 1998) to determine the
effects of groundwater withdrawal on the aquifer further demonstrated the variability of the aquifer.
In one location, pumping at 2 rate of less than 3.8 L/min (1 gallor per minute [gpm]) could not be
sustained. In a second location approximately 30.m (100 ftj away, water could be pumped, but at
rete of less than 37.9 L/min (10 gpm), which is a low value from a pump and treat perspective. Even
with this low rate of pumping, the shallow groundwater system could not recharge to sustain this
rate, which resulted in the water level in the well falling below the depth of the purnp. Once pumping
stopped, recovery of the groundwater leve! was very slow, and fufl recovery to water levels priorto
testing still has not been achieved., -
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4.1.3 Surface Water

The chemicai plant area is located on an east-west drainage divide between the Missouri
and Mississippi watersheds. At the chemical plant area, surface drainage to the south of the divide
generally flows through the Southeast Drainage and discharges to the Missouri River. Surface
drainage to the north of the divide flows toward Dardenne Creek and its tributaries. Schote Creek,
the largest of the tributaries, drains 4 major portion of the chernical plant area. Dardenne Creek flows
£ast to the Mississippi River,

4.1.4 Land Use

The Weldon Spring site is located in St, Charles County, which has a populatien of
-approximately 100,000, The largest city it the county is St. Charles, which is located approximately
24 km (15 mi) northeast of the site and has a population of about 50,000 (DOE 1998b).

The chemical plant area is fenced, and access by the general public is restricted. Adjacent
to the chemical plant area, portions of the Weldon Spring Training Area (W STA) that are within the
ordnance works area are currently used for field training and outdoor mansuvers by the 1.5, Army
Reserve, the Missouri Army Nationa! Guard, and other military and police units. An estimated
3,300 local Army reservists and 3,400 other reserve troops use the training area cach year. The
U.S. Department of the Army (DA) intends to continue using the WSTA for future traiming activities.

A large portion of the ordnance works area has been converted into conservation areas. The
August A. Busch Memorial Conservation Area and the Weldon Spring Conservation Area
{see Figure 2) are managed by the Missouri Department of Conservation and are open throughout
the year for recreational use. These areas receive an estimated 1.2 million visitors each year.

A state highway maintenance facility just east of the chemicai plant area employs nine full-
time staff and one mechanic. The former staff housing complex for the ordnance works area, located
southeast of the intersection of State Route 94 and U.S. Route 40461, is currently a private housing

- development known as Weldon Spring Heights; it has about 80 residents.

Francis Howell High School, located about 1 km (0.6 mi) east of the chemical plant area,
employs about 175 faculty and staff (including employees at the Francis Howell Administration
Annex) and is attended by about 1,930 students.
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4.2 NATURE AND EXTENT OF CONTAMINATION

As presented in the RI report (DOE and DA 1997b), the nature and extent of contamination
within the groundwater system for the chemical plant area were jointly evaluated with those of the
ordnance works area by using data collected during DOE and DA monitoring programs from 1987
through 1995 and a joint sampling effort conducted in 1995. Data for the chermnical plant area and
the ordnance works area were combined and evaluated together because the groundwater systeim is
continuous beneath both areas. Data obtained since 1995 from the chemical plant area monitoring

wells and springs were also reviewed and are summarized in this saction to provide the latest
contaminant profile.

4.2.1 Groondwater

On the basis of the results of the evaluation in the RI (DOE and DA 1997b) and BRA (DOE
and DA 1997a), the primary contaminants in chemical plant area groundwater are TCE, nitrate,
nitroaromatic compounds, and uranium.

TCE contamnination in groundwater is a recent occurrence (i.e., 1996). Contamination is
localized at the chemical plant atea, primarily in the vicinity of the raffinate pits. The horizontal
extent of contamination extends from east of Raffinate Pit 3 to the south and southeast of Raffinate
Pit 4, just beyond the adjacent boundary with the WSTA (ses Figure 3). Contamination is limited
1o seven monitoring wells that are open to.the weathered pottion of the aguifer. The TCE
concentrations ranged from 0.6 to 1,300 pg/l. An analytically suspect value of 9,000 pg/L was
reported in 1996 for MW-2038; however, data from this well have since been monitored to be
considerably lower (i.e., approximately 1,000 pg/L).

Nitrate contamination is primarily limited to the chemical plant area and nearby vicinity.
The highest concentrations of nitrate have typically been measured in the vicinity of the raffinate pits
and Ash Poad (see Figure 3). Up until 1995, concentrations as high as 12,000 mg/L were detected.
More recent data show a range of 0.02 to 1,000 mg/L. As expected, remadiation activities in the
raffinate pit area in 1998 have resulted in slight increases in contaminant concentrations in several
of the vicinity wells due to the excavations being conducted at the raffinate pits. These levels are
expected to decrease after source removals have been completed.

Nisroaromatic compounds oceur sporadically at iow levels across the groundwater system;
higher levels have generally bean detected in the overburden and weathered units of the aquifer. The
ptimary nitroaromatic compouads in groundwater include 2, 4-DNT, 2,6-DNT, 1.3,5-trinitrobenzene -
{1,3,5-TNB), 2,4,6-TNT, and the amino-DNT degradation compounds. Recentty, maximum
concentrations of 6.0 pg/L. for 2,4-DNT; 110 pg/L for 2,6-DNT; 62 pg/L for 1,3,5-TNB; 0.32 ug/L
for 1,3-dinitrobenzene (1,3-DNB); and 25 pug/L for 2,4,6-TNT have been detected.
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The extent of uranium groundwater contamination, iike nitrata, is primarily limited to the
chemical plant area and nearby vicinity. Contasnination occurs predominantly in the overburden and
weathered units of the aquifer. Recent data collected for uranium ia 1997 to 1998 from the
36 monitoring wells ranged from 0.02 to 55 pCi/L. The maximum concentrdtion of 33 pCifL was
detected from a well in the raffinate pit area (MW-3024), where concentrations prewcusl}' have been
consistently at background levels. This well may have been affected by recent sludge removal and
other remediation activities in the raffinate pit area. In addition to MW-3024, uranium concentrations
at two other wells were reperted at concentrations exceeding 14 pCi/L (the proposed maximum
contaminant level [MCL]). These wells are MW-3003 and MW -4020, with concentrations of 17 and
20 pCi/L, respectively. Only concentrations at MW-3024 exceed the 30-pCi/L standard of Title 40,
Part 192, of the Code of Federal Regulations (40 CFR. Part 192).

4.2.2 Springwater

The primary contaminants in the springwater at surface springs around the chemical plant
area are uranimm, nitrate, and nitroaromatic compounds. Low levels (less than 2 pg/L) of TCE have
been detected only in one spring, Spring 6303. Elevated levels of uranium and nitrate have been
routinely detected at Burgermeister Spring (6300 drainage).

Nitrate concentrations at Burgermeister Spring vary with changes in flow rate,. but are
generally lower than concentrations measured in groundwater. Lower concentrations ocewr during
“high flow rates because of dilution. Recent data (1995-—1998} for nitrate indicate a range of 3.8 to

47 mg/L.

Uranium concentrations ai Burgermeister Spring sampled during higher flow rates have
been reported at slightly higher levels than in groundwater becanse of residuals in the fractured
zones. Recent levels (1997-1998) of total wanium ranged from 1.0 to 150 pCisL. The historical
maximum eranium concentration measured at Burgermeister Spring is 240 pCi/L. Elevated uranium
concentrations also have been measured in the Southeast Drainage springs. The bistorical maximum
uranicm concentration at these springs is 37 pCifL; recent levels {19‘}?—19'98} ranged from 51 to
120 pCi/L.

Nitroarosnatic compounds have been detected in several springs around the chemical plant
area and WSTA. Springs 5201 and 5303 (Southeast Drainage) had the highest nitroaromatic
concentrations, with levels of 120 and 280 pg/l., respectively, for 2,4,6-TNT. Maximuvm -
concentrations of the other nitroaromatic compounds (1987-1995) are 11 pg/L for 2,4-DNT; 18 pg/L
for 2,6-DNT; 15 pg/L. for 1,3,5-TNB; 1.2 pg/L for 1,3-DNB; 1.4 pg/L for nitrobenzene; 19 ug/L. for
2-amino-4,6-DNT; and 24 ug/L for 4-amino-2,6-DNT.



i7 September {999

5 SUMMARY OF SITE RISKS

As part of the joint DOE and DA RIFS, potential risks to htiman health and the
envirenment from groundwater and springwater contamination were evaluated for the chemical plant
area and the ordnance works area on the basis of current and likely future land uses, Foreseeable
future land use (i.e., the next 30 years or so) at both the chemical plant area and the ordnance works
area js likely to be recreational, which is the same as current land use. Accordingly, consistent with
CERCLA, potential risks were estimated with referance to current and likely foreseeable future -
recreational users.’ Table | gives the results of the human health risk assessment performed. The
results of the tisk assessments were used to determine areas and contaminants that may requirs
remediation.

.1 HUMAN HEALTH RISK ASSESSMENT

Potential cancer risks for the recreational visitor posed by exposure to radiation and
chemicals were assessed by using standard methods developed by the EPA and other agencies, The
EPA has established an acceptable risk range of 1 in 1 million to 1 in 10,000 (EPA 1990).

To put this tisk range in context, it is estimated that about one in three Americans will
develop cancer during their lifetime frorn ali sources (American Cancer Society 1992), and that the
risk of developing cancer from exposurs to radiation naturally present in the environment (primarily
radon) is about 1 in 100 (EPA 1989). Thus, the acceptable range is a very small percentage of the
cancer risk expected in the general U.S. population from everyday exposures. For example, the
incremental risk at the upper end of the EPA’s range means that if all persons in a population of
10,000 were assumed to be repeatedly exposed 1o site contarninants, one additional person might get
cancer as a result of those exposures compared wish the estimated 3,000 cancer cases expected from
all other exposures; that is, the number of persons who would be expected to develop cancer in that
population would be 3,001 rather than 3,000.

Potential health effects other than cancer that could result from exposure to chemical
contaminants were also assessed. The quantitative measure of noncarcinogenic health effects is the
hazard index, The EPA has defined a hazard index of greater than 1 as indicating possible adverse
noncarcinogenic health effacs,

' The assessment presented in the BRA (DOE and DA 1997a) also included risk estimates for a hypothetical future
resident exposed 10 groundwater contaminants. These estimates indicate potential risks from three welis to be siightly
higher than 1 in 10,000 {for a hypothetical future resident) and to be primarity attributable to TCE. Under the
residential scenario, the hazard indices for several wels containing nitroaromatic compounds and nitrata alse
exceed 1,
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TABLE 1 Summary of Human Health Risk Assessment Results for the
Groundwater Operable Unit" _ .

Carcinogenic Risk

Scenario Chermical Radiological Hazard Index

Corrent and foresesable 2 x 100 3 107" 4x w2 = 0% <000F-02°
futyre recreational
vigitor

Hypothetical cesident 6% 107to 1 % e 1% 107 0 7 x 16+ (1003 - 40°

Information presented in this table is taken from the BRA (DOE and DA 19972} Current and
forasezable future land use were assumed to be racreational, Estimates for the curcent and
foreseeable future recreational visitor scenario were performed for the springs only; there is
N0 access to the groundwater ander this scenario, consistent with acteal site conditions. The
estimates for the hypotbetical resident scenario were calculated for informational purposes
and asstmed access to groundwater for ingestion, although currently no such access exists.

The range shown represents estimates for 15 springs for the recredtional visitor scenaria.

The range shown represents estimates for 38 of 86 monitoring wells at the chemnical plant

ares, Estimates were not obtained for the remaining 48 wells becanse no levels of any

carcinogenic chemical compound were detected. The upper end of this range is reported for

well MW-2038, due primarily to the TCE reported, The most recsat data obtained from this .
well, however, indicare lower concentrations, thus resulting in a lower estimate for this well

{i.e.. ar 10).

The range shown represents estimates for 68 of §6& monitoring wells at the chemical plant
grea. Samples were not collected for the remeining 18 monitoring wells doring the joint DOE
end DA sampling rounds conducted in 1995, These wells had been reported as nondatects in
sapnpling rounds previous to 1995. The estimates represent the potential risk for the
hypothetical resident scenario for the iagestion of uranium in groundwater. The hypethetical
resicdent scenario assumed access to groundwater for ingestion, although currently no such
atoess exisis. ' :

The range shown represents estimates for 69-of 86 monitoring wells, Data from the remaining
17 monitoring wells were reported as nondetects.
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The most likely receptor for site-related groundwater contamination is a recreational visitor
to the area. The assessment assumed conservatively that for 30 years the recreational visitor would
visit the area 20 times a year for 4 hours each visit and each time ingest or drink 2 cups of
springwater. The human health risk assessment concluded that a recreational visitor ingesting
springwater from any of the 15 springs evaluated was not at risk for cancer or systemic toxicity; these
resuits are expected to be representative of all springs in the study area. The recreational visitor was
assumed not to have any exposure to the contaminated groundwater itself, This assumption is
censistent with land use conditions at the chemical plant, where a recreational visitor would not have
direct access to the groundwater. The risk of developing radiation-induced cancer was estimated to
range from 4 in 1 billion to 2 in ! million. These values are low and weil within the acceptable risk
range of | in 1 miflion to { in 10,000 recommended by the EPA (EPA 1989), The estimated risk for
developing chemical-induced cancer is also fow and ranges from 2 in 10 billion to 3 in 10 million,
“he hazard indices estimated for a recreational visitor at the springs ranged from less than 0.001
to Q.2

5.2 ECOLOGICAL ASSESSMENT

The results of the ecological assessment indicate that contaminant concentrations in spring-
water and sediment pose little or no risk to ecological resources of the area, and that remediation
from an ecological perspective is not needed.

Biotic surveys of macroinvertebrates, fish, and amphibians that inhabit the Burgermeister
Spring drainage indicated no evidence of adverse effects. The spring was determined to contain
generally good aguatic habitat, and the species present are typical of those found in similar habitats
throughout the Midwest. Although the fish community was limited in diversity and the
macroinvertebrate community was categorized as slightly impaired, the communities are likely
affected by the physical nature of the spring and its drainage rather than by contaminant levels. Flow
in the uppermost portion of Burgermeister Spring is maintained by groundwater discharge at the
spring. Under low-flow conditions, as commonly occur in the surnmer, the steeam drainage helow
the spring becomes intermittent, and portions of the habitat become dry. Surveys of amphibians
found a community typical of sirilar habitats in the Midwest.

The results of toxicity testing of surface water and sediment indicate the potential for some
toxicity to fish and macroinvertebrates from within Burgermeister Spring proper, but not
downstream of the spring. However, the presence of apparently unaffected macroinvertebrate, fish,
and amphibian communities in these locations suggests that local populations are tolerant of (or have
adapted to) the contaminant levels present in swrface water and sediment in the Burgermeister Spring
drainage. Tissue analyses revealed relatively low levels of contaminant bicconcentration, all below
levels of concern.
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Modeling of contaminant uptake by the white-tailed deer and American robin drinking from
Burgermeister Spring predicted very low levels of contaminant uptake by these species. No risk of
harm was found to be caused by the modeled contaminant doses to land-based plants and animals
drinking from Burgermeister Spring or other springs in the area. !

Risk estimates for aquatic biota based on media concentrations indicate that surface water
concentrations of iron, manganese, mercury, uranium, 1,3,5-TNB, and 2,4,6-TNT, and sediment
concenirations of arsenic, lead, and silver might pose low to moderate risks to aquatic biota.
However, the aquatic comraunity in Burgermeister Spring is typicat of similar habitats elsewhere in
the Midwest and does not appear to be adversely affected by contaminant concentrations at this time,
Few of the other springs in the area provide suitable habitat on the basis of their inherent or natural
features, and, at best, support only very limited aguatic communities.
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6 DESCRIFTION OF REMEDIAL ALTERNATIVES

Seven of nine preliminary alternatives were retained for detailed amalysis in the FS {DOE
and DA 1998) and are summarized in this chapter. These alternatives are being considered in the
context of follow-on activities after source removal and contro} response actions have been
implemented at the chemical piant area (DOE 1993),

6.1 ALTERNATIVE 1: NO ACTION

This altemative is used as a baseline against which to compare the other alternatives being
considered. Under the no actior alternative, groundwater at the chemical plant area would remain
“asis.” No containment, removal, treatment, ot other mitigating actions would be implemented. The
no action alternative does not include groundwater monitoring. or any other active or passive
institutionat controls that may reduce any potential for human exposure (e.g., land use restrictions).
Under Alternative 1, it is assumed that all current activities, including groundwater tonitoring by
DOE, would be discontinied. Contaminant concentrations are expected to decrease as a result of _
natural processes that will continue to occur and from current source removals being conducted per
the chemical plant ROD (DOE 1993). However, menitoring wilf not be perfnrmeci to verify the
decrease in contaminant concentrations.

6.2 ALTERNATIVE 2: LONG-TERM MONITORING

Under Alterpative 2, no active remediation would take place; however, long-term
monitoring of the groundwater would be performed. Contaminant concentrations in groundwater at
the chemical plant area are expected to decrease with time, This decrease could result from source
removals and dilution from infiltration of rainwater and runoff, Further evaluation through long-term
monitoring and associated activities would determine whether these processes decreased contaminant
levels,

Groundwater monitoring would be conducted by using the existing monitoring well.
network. It is possible that this network would be expanded or reduced on the basis of subsequent
design of an optimal network. Monitoring would be performed for an appropriate pericd of time that
would be defined in the remedial design/remedial action (RD/RA) phase. As required by CERCLA,
a review would be conducted every five years because contaminsnts would remain in site
groundwaier at levels above those that atlow for unlimited use and unrestricted £Xposure.
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6.3 ALTERNATIVE 3; MONITORED NATURAL ATTENUATION

This alternative invelves the use of monitoting to verify the effectiveness of naturally
occurring processes in the GWOU to reduce contaminant concentrations, Dilution and dispersicn
are the primary natural processes identified that are acting to reduce all contaminant concentrations
in groundwater at the chemical plant area (DOE 1999b), HDWE.‘!-’EI', because of the wide range in
hydraulic conductivities and the karst nature of the aquifer across the contarninated areas, it is
difficult topredict with any certainty the remedial time frame once source-removal actions have been
completed. These source removals that are performed per the chemical plant ROD (DOE 1993) are
expected io result in decreasing groundwater contaminant levels, since no further contribution to the -
contamination will occur, Conditions do not appear to be favorable for biological processes
degrading the TCE, nitroaromatic compounds, or nitrate; however, sorption of uranium is expected
to be occurring to some extant. Performance monitoring to determine continued occurrence of
dilution and dispersion would be similar to that performed under Alternative 2. The monitoring
activities would essentially be to verify contaminant concentration decrzases at the vanous
monitoring wells and discharge points (¢.g., Burgermeister Spring).

As required by CERCLA, a review would be conducted every five years because
contaminants would rémain in site groundwater at levels above those that aIlc-w for unlimited use
and unrestricted exposure.

6.4 ALTERNATIVE 4: GROUNDWATER REMOVAL AND ON-SITE TREATMENT
USING GRANULAR ACTIVATED CARBON AND ION EXCHANGE

This altemative involves using conventional vertical extraction wells to remove
contaminated groundwater. In the evaluation presented in the Supplemental FS (DOE 1995b), an
estimated 24 vertical extraction wells would be required to address the contaminants at the chemical
plant area to achisve a reasonable extraction rate and to provide wide enough coverage to prevent
any bypass of contaminated groundwater.

The extracted groundwater would be pumped and treated at an aboveground treatment
systern. Organic compounds such as TCE and 2,4-DNT wouid be removed by using the well-
established granular activated carbon {GAC) adsorption technology. Inorganic contaminants such
as nitrate and wranium would be treated using ion exchange.

As Tequired by CERCLA, 2 review would be conducted every five years because
contaminants would remain in site groundwater at levels above those that allow for unlimited use
and vnrestricted exposure.



23 Sepiember [990

6.5 ALTERNATIVE 7: REMOVAL AND ON-SITE TREATMENT
OF GROUNDWATER IN ZONES 1 AND 2

This alternative involves the extraction of groundwater in the vicinity of the raffinate pits
of the chemical plant area that is primarily contaminated with TCE. In the evaluation presented in
the Supplemental FS (IDOE 1999b), appmximaiel}' 15 vertical extraction wells were estimated to be
required to achieve a reasonable extraction rate and to provide wide encugh coverage to prevent any
bypass of the contaminants in Zones 1 and 2, The extracted groundwater would be punped and
treated at an aboveground treatrnent system. TCE and nitroarornatic compounds would be removed
by using the well-established GAC adsorption technelogy. Inorganic contaminants such as nitrate
and uranium would be treated using ion exchange.

As required by CERCLA, a review would be conducied every five years because
contaminants would remain in site groundwater at levels above those that allow for unlimited use
and vnrestricted exposure.

6.6 ALTERNATIVE 8: IN-SITU TREATMENT OF TCE USING
IN-WELL YAPOR STRIPPING

In-well vapor stripping technology involves the creation of a gronndwater circulation
pattern and simultaneous aeration within the vapor stripping well to volatilize the TCE from the
circulating groundwater. This alternative is focused on remediating the TCE-contaminated
groundwater in Zones 1 and 2 that has been identified near the raffinate pits area of the chemical

“plant. Because of the nature of the technology involved, this alternative would not remediate the
nitrate, nitroaromatic componnds, and uraninm that may alse be present.

The in-well vapor stripping technology consists prirmarily of a screened well submerged
beneath the water table and an air line within the well extending to below the water table. A
compressor delivers air or an inert gas such as nitrogen to the water column aerating the water within
the well. The gas bubbles cause the water within the well to be less dense than the nonaerated water
outside. As a resnit, the dense water flows in through the well screen and forces the aerated water
upward within the well, The result is a rising column of aerated water within the well, which forms
an air-lift pumping system,

As required by CERCLA, a review would be conducted every five years because
contaminants would remain in site groundwater at levels above those that allow for unlimited use
and unrestricted exposure.
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6.7 ALTERNATIVE 9: IN-SITU CHEMICAL OXIDATION OF TCE
USING FENTON-LIKE REAGENTS

This alternative involves in-situ chemical oxidation of the TCE-contaminated groundwater
that has been identified near the raffinate pits area of the chemical plant area. Becaunse this
technelogy has been proven to address organic compeunds only, this alternative would primarily
address TCE.

The application of this technelogy consists of injecting agueous solutions of hydrogen
peroxide, ferrous sulfate, and other chemicals {e.g., acetic acid) into the shallow bedrock aguifer
through a series of injection wells. Preliminary engineering estimates indicate the installation of
approximately two sets of nested application or injection wells, with multiple rounds {at least two)
of chemical reagent application.

A bench-scale test would be performed to determine the size of the area of contamiration,
area geochemistry, and appropriate chemical reagent formulation. The results from this bench-scale
test would also support retnedial design in determining the optimum number of application wells and
the nurnber of application rounds of chemical reagent. The spectfics of this design would be provided
in subsequent RD/RA reports.

Because of the inunovative nature of this techmology, combined with the complex
hydrogeology of the site, the implementation of the design would be monitored for actual field
versus expected performance. Rounds of chemical applications wonld continue to be applied beyond
design specifications for so long as the application is reducing the TCE concentrations in a cost-
effective manner {i.e., further reduction of TCE concentrations is exhibited and is not considered
asytnptotic). Conversely, the chemical application would be discontinued or terminated if reduction
of TCE is not exhibited and performance is asymptotic prior to or upon full implernentarion of the
design specifications for application rounds.

As required by CERCLA, a revieﬁ_wauld be conducted every five years because the -
reinaining contaminants of concemn would remain in site groundwater at levels above those that
allow for unlimited use and unrestricted exposure.



25 September 1999

7 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The seven final remedial action alternatives were compared with regard to the rine
CERCLA evaluation criteria. The nine evaluation criteria are categorized into the foilowing three
grougs, as stipulated in the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) (EPA 1990}: threshold criteria, primary balancing criteria, and modifying criteria.

The threshold category contains the two criteria that each alternative rust reet in order to
be eligible for selection: '

= Overali protection of hurnan health and the environment; and

+ Compliance with applicable or relevant and appropriate requirements
{ARARSs}, unless a wajver condition applies.

These threshold criteria ensure that the remedial action selected wili be protective of hurnan health
and the environrnent, and that the action will attain the AR ARs identified at the time of the ROD or

provide grounds for invoking a waiver.

The primary balancing category contains the five criteria that are used to assess the relative
advantages and disadvantages of each alternative:

= Long-teom effectiveness and permanence;

* Reduction of toxicity, mobility, or volume through treatment;

» Short-term effectiveness;

* Implementability; and

* Cost.
Cost-effectiveness is determined by evaluating three of the five balancinﬁ criteria: long-term
effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment; and

short-term effectiveness. Overall effectiveness is then compared with cost to ensure that the costs
are proportional to the overall effectiveness of a remedial action.




26 September {999

The modifying category consists of:
= State acceptance, and
= Community acceptance.
The results of the comparative analysis performed for the final altemnatives on the basis of the first

seven criteria are summarized in Table 2. State acceptance and community acceptance are discussed
in the Responsiveness Summary, which is Appendix A of this ROD.



TABLE 2 Comparative Analysis of Alternatives
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Alternative 3; KE;S..E MNatural

Alternative 4 Grogndwatar

Alternative 7: Removal and On- B, Alternative 8: In-Sity

Alternative 9: n-Sits Chermical

Long-term effectiveness
atk] perroaneycs

Reduction of toxicity, mobility,
of volume through reatment

) Alternatve 2: Long-Term Removal and On-Site Treatmert ~ Site Treatment of Groundwater fif eatment of TCE Using . Oxidation of TCE Using Fenton-
Altarnztive 1: No Action Moniiaring Using GAC and fon Exchange in Zones | and 2 REn-Well Vapor Stripping  Like Reagents
. ) . q...w
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and the environment, aithough of human heaith and the of human heaith and the of human health and the human health and the pctive of human health health and the etvironment.
monitoring data would not be available  enviroament. Monitoring data ERvifoonenL EE..EE? &nvironneat. environment, w E environment, :
to verify this cccurrence. would be collected to verify that  would be coliecied 1o %E& .
conditioas conticusd to be conditions continaed to be- _...m.v..
protective of human health and ~ protective of human E&&Em A
the environoent. the snvironment. g
Compliance with ARARs Chermical-specific AR ARs for TCE, Complies with action- and Camplies with action- and - Compilies with action- and Complies with action- and eplics with action- and Complies with action- and -
nitrate, 2,4-DNT, and uranium would ocation-specific ARARS. location-specific ARARS, - location-specific ARARS. location-specific ARARS. I .m__.; specific ARARS. lacation-specific ARARY and the
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8 SELECTED REMEDY

The selected remedy provides for active remediation of the TCE-contaminated groundwater
it Zones 1 and 2 via in-situ chemical oxidation as described in Alternative 9, combined with long-
tetm mouitoring for natural attenuation of groundwater and springs at the chemical plant area as
described in Alternative 3.

The reatment method involves introducing Fenton-like reagents (2.g., hydrogen peroxide
and a ferrous compound) into the groundwater as a means of treating TCE in place. Once intreduced
into the aquifer, the chemicals will produce hydroxyl radicals under contrelled acidic conditions.
These highly reactive radicals will then be expected to react with the TCE inthe groundwater to form
innocuous end products {i.e., chloride salts, carbon dioxide, and water). This chemicat reaction can
be completed in a relatively short petiod of time (days), once injection is achieved. The period of
time required for remediation by using this technology is estimated to be on the order of a few
months.

Long-term monitoring of an optimized network of wells and springs will generate the
necessary data to verify assumptions and ensure continued protection, The long-term menitoring and.
assessment strategy is to collect data to verify that the contarninated zenes are not progressing and
that contaminant ievels are diminishing with time. The decrsase in contaminant concentrations is
expected as a result of the source removals performed under the chemical plant ROD (DOE 1993)
and the continued occurrence of natural processes, pritnartly dilution and dispersion. '

The selected remedy was developed after careful consideration of a fuil range of treatment
technologies and remedial options. Because of geochemicat constraints and the karstic natore of the
hydrogeology, it is not technically practicable te achieve ARARs (MCLs) throughout the
contarninated zones in a reasonable time frame using any of the remedial altematives that were
evaluated. However, it is considered feasible to effect some lccalized cleznup in certain
contaminated zones where the aquifer yields are uncharacteristically high. When evaluated against
the remedy selection criteria defined in the NCP (EPA 1990), Alternative 9 (in-situ chemical
oxidation of the TCE in Zones 1 and 2) is the best optior for localized remediation because it offers
the greatest potential for short-term reduction of the TCE, which is the primary driver of potential
tisk, and can be implemented quickly and cost effectively relative to pump and treat options.
Although current site conditions are protective for recreational use (the most likely future nse},
stccessful in-gitu treatment of the TCE will eliminate or decrease TCE concentrations and will result
in rigk estimates fafling within the acceptable risk range for the hypothetical residential scenario as
well,

Localized pump and treat options for other contaminants are not proposed because technical
practicability is highly uncertain, and even cptimal performance will not substantially decrease
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remediation time frames over that of natural attenuation processes. The uncertainty is associated
primarily with the complex hydrogeology and heterogeneous geology of the site. Investigations
indicate that the sustainable yield from the Buclington-Keokuk Limestone ranges from 1.2 L/min
{0.3 gpm} up 1o less than 37.9 L/min { {0-gpm). Previous investigations indicated that the average
sustainable yield from wells constructed in both the weathered and unweathered portions of the
Burlington-Keokuk Limestone is 1.2 L/min (0.3 gpm). This particular characteristic of the aquifer
results in implementability imitations where contaminants occur in both units.

A long-term pump test was performed in the area of TCE-contaminated groundwater to
assess the effects of groundwater withdrawal in a more conductive portion of the weathered
Burlington-Keokuk Limestone. This test indicated that although the aquifer south of Raffinate Pits 3
and 4 was more transmissive than previously estimiated, recharge is limited by structural controls,
which results in dewatering of the area. Groundwater was withdrawn during the test at a rate of
approximately 37.9 I/min (10 gpm); however, on the basis of drawdown in the pumping well, this
rate could not be sustained for an extended period. This information, in addition to other
hydrogeologic parameters estimated from this field study, was useful in assessing the
implementability of the pump and treat technology and ultimately led to the determination that a
pump and treat technology is not technically practicable,

Natural attenuation is propesed as a component of the remedy because the available
informmation indicates that the zones of contamination are stable (i.e., they are not expanding), that
contaminant levels will diminish with time at a rate comparable to that achieved through any active
measures, and that this stability and reduction in contaminant levels can be demonstrated or
confirmed through empirical and statistical methods. While narural attenuation is considered an
important component of the proposed remedy, it is recognized that certain expectations generally
associated with natural attentuation remedies will not be achieved in this circnmstance, As with the
active remedial methods that were evaluated, this approach is not expected to result in the
achievement of ARARs (MCLs) throughout the contaminated zones over a time frame that can be
planned for. Alse, sophisticated groundwater modeling is not propesed because complex
hydrogeological conditions and the mechanisms of attennation limit the usefulness of this approach.

Details of the optimum monitoring network of wells, the monitoring scheme, and the in-situ
chemical oxidation process will be presented in remedial design planning documents developed
subsequent to the ROD. As required by CERCLA, 2 review will be conducted every five years
because contaminants will remain in site groundwater at levels above those that allow for unlimited
use and unrestricted exposure.

The selected remedy is considered protective becanse there is no direct exposure to
groundwater under current and foreseeable land uses, that is, land use is expected to remain
recreational. However, since the groundwater has been defined by the EPA as potentially useable
{EPA 1986; MK-Ferguson 1990), deed restrictions or other institutional controls will be
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implemented as part of the selected remedy to ensure against the porential use of the groundwater
for drinking water purposes.

ARARSs

The following MCLs or more siringent state standards are considered chemical-specific
ARARS for the contaminated groundwater:

Chemical ARAR

Nitrate 10 mg/l
TCE Jugll
Nitrobenzene 17 ug/L
24-DNT  0.11pgl
1,3-DNB 1 pg/l
Urranhum 30 pCi/L.

Cutrent groundwater levels for nitrobenzene and 1,3-DNB meet their respective ARARs.
The proposed MCL of 20 pg/L for uranium is regarded as a to-be-considered requirement (TBC) for
this action.

Risk-based concentrations for the other aitroaromatic compounds of concern were
calcalated and nsed as benchmarks in the evaluation. Risk-based concentrations for 1,3,5-TNB,
2,4,6-TNT, and 2,6-DNT are 1.8 pug/L, 2.8 pg/L, and 0.13 pg/L, respectively. Current groundwater
concentrations at the chemical plant area exceed these risk-based values. '

With respect to nitrate, 2,4-DNT, and uranium, the state of the curreat technology and the
complex hydrogeologic characteristics of the site render compliance with identified ARARs as
technically impracticable. The risk-based concentrations for 1,3,5-TNB, 2,4,6-TNT, and 2,6-DNT
could aot be attzined for the same reasons as those given for nitrate, 2,4-DNT, and uraniom. A
number of factors associated with the shallow groundwater system beneath the chemical plant area
are strong indicators that it would be technically impracticable to achieve reduction of the
contaminant levels to meet ARARs and risk-based benchmarks within a reasonable time frame.
These factors are as follows:

* The hydrogeology present in the shallow groundwater system is highly
complex and unfavorable {i.e., karst features such as paleochannels, conduits,
fractures, weathering, and dissolution features) for remediation using
extraction methods;

* The hydraulic conductivity of the shallow groundwater system is highly
heterogeneous and anisotropic;
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* Sustainable yield (i.e., the maximum rate of groundwater removal that can be
sustained by pumping without dewatering the groundwater system) is low
(<379 L/min (<10 gpm});

* The area of influence of the extraction well is structurally controlled:

* The distribution of contaminants is complex (i.e., multiple historical sources
introduced into a complex shallow groundwater system) and, in general, of
low concentration;

= Inspite of source removal at the ground surface, contaminants are likely to be
present in residual but irremovable quantities in the karst features beneath the
chemical plant area;

* Cleanup times estimated by using very optimistic extraction rates are still
excessively long (i.e., hundreds to thousands of years, depending on the
contaminant of concern); and

»  Pumping tests performed at the site demonstrated that cleanup times would be
excessive because of low yields, long recovery times for groundwater lavels,
and a high potential for dewatering the adjacent porous medium,

Accordingly, the ARARs for nitrate, 2,4-DNT, and uranium for afl the contaminated zones
are being waived on the basis of technical impracticability (TT} per Section 121(d)(4) of CERCLA
and Section 300.430 of the NCP (EPA 1990). :

With respect to TCE, it is intended that the selected remedy will achieve the. ARAR for
TCE in Zones 1 and 2 {TCE has not been detected at the remaining zones). However, considerable
uncertainty is associated with achieving this goal because of the innovative nature of the technology
and the complex hydrogeologic characteristics of Zones 1 and 2, Since the Supplemental FS (DOE
19995} established that the pump and treat opticn is not effective for Zones 1 and 2, if the ARAR
for TCE is not achieved after complation of the treatment component in accordance with the RD/RA
work plan, a waiver of the ARAR. for TCE in Zones 1 and 2 will be appropriate. Long-term
monitoring of further natural attenuation of the TCE will be performed, similar to that planned for
nitrate, 2,4-DNT, and uranium.



33 September 1999

9 STATUTORY DETERMINATIONS

Ir accordance with the statutory requirements of Section 121 of CERCLA, as amended,
remedial acticns shall be selected that:

*  Are protective of human health and the environment,
= Comply with ARARSs unless waiver conditions apply,
= Are cost-affecﬁw, and

-+ Ltilize permanent solutions and aliemative treatment techneologios to the
maximum exient practicable.

The selected remedy is discussed below in relation to how it fulfills the requirements. In
addition, the preference cited in CERCLA Saction 121 for treatment as a principal element is
discussed. :

9.1 PROTECTION OF BUMAN HEALTH AND THE ENVIRONMENT

The selected remedy will be protective of human health and the environment. Becanse
source removal has been accomplished under the chemical plant RQD (DOE 1993), no new
migration of contaminants to the groundwater system should occur. Long-term monitormg will be
used to confirm expectations that contaminant concentrations will decrease over titne and that the
contaminated zones are not progressing. Reduction of TCE levels in Zones 1 and 2 will also be
accornplished under this action. ' ' '

9.2 COMPLIANCE WITH APPLICABLE OR RELEVANT
AND APPROPRIATE REQUIREMENTS

As required by Section 121(d)(4} of CERCLA, the selected remedy will comply with all
action- and location-specific ARARs. In addition, the selected remedy will comply with the
chemical-specific ARARs for TCE. Waivers based on TI are being applied to the chemical-specific
ARARs for nitrate, 2,4-DNT, and uranium.
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9.2.1 Chemical-Specific ARARs

Chemical-specific ARARs set concentration limits or ranges in various. environmental
media for specific hazardous substances, pollutants, or contarninants of concern. MCLs for TCE and
nitrate of 5 pg/l and 10 mg/L, respectively, are chemical-specific ARARs. Carrent concentrations
in groundwater at the chemical plant area exceed these ARARs. The proundwater standard for
uranium identified in 40 CFR Part 192 is considered a chemical-specific ARAR for uranium.
Uranium concentrations in one well currently exceed this ARAR. Missouri water quality standards
in groundwater for nitrobenzene (17 pg/L), 2,4-DNT (.11 p/L), and 1,3-DNB (1.0 ug/l) are
chemical-specific ARARSs for chemical plant groundwater. Cuyrent levels of 2,4-DNT in chemica)
plant arez groundwater exceed the ARAR. Current levels of nitrobenzene and 1,3-DNB meet
ARARs.

9.2.2 Action-Specific ARARs

Action-specific ARARs are standards that restrict or control specific remedial activities
related to the management of hazardous substances or pollutants for a variety of media. These
requirernents are triggered by a particular activity, not by specific chemicals or the location of the
activity. Several action-specific ARARs may exist for any specific action, These action-specific
ARARs do not in themselves determine the appropriate remedial alternative, but indicate
performance levels to be achieved for the activities performed under the selected remedy. On-site
actions must comply with alt substantive provisions of an ARAR, but not with related administrative
and procedural requirements (e.g., filing reports or obtaining a permit). The term “on-site” includes
the areal extent of contamination and all svitabie areas in very ¢lose proximity to the contamination
necessary to implement the response action. No permit applications will be tiecessary for any on-site
activities. The selected remedy will comply with all pertinent action-gpecific ARARS, which are
listed m Appendix A of the FS (DOE and DA 1598) and surnmarized below.

All activities that may result in the disturbance of media contaminated with radionuclides
{e.g., well construction) will conforrn to the operational standards for uraninm and thorium mill
tailings promulgated by the EPA (40 CFR 192, Subparts D and E) that establish certain annual dose
limitaticns for exposure to radiation. Although not applicable to Weldon Spring site activities, these
requirements are relevant and appropriate to these activities because they specifically address
exposures of workers to radiation asseciated with the same radionuclides during remediation
activities. Similarly, radiation exposure limits for the public established in Missouri Radiation
Regulations, Protection Against Ionizing Radiation (Title 19, Part 20-10.040, et al., of the Code of
State Regulations [19 CSR 20-10.040, et al.]), as they apply to nonoccupational exposures, are
ARARs with which the selected remedy will comply.
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in addition, any release of radionuclides to the ambient air during soil excavation activities
{(such as those associatad with monitoring well installation and application) will comply with the
limitations set forth in the EPA’s National Emission Standards for Hazardous Air Poilutants
{40 CFR 61, Subpart H}. Similarly, the reiease of particulate matter during other earth-disturbing
activities must comply with Missouri Air Pollution Control Regulations (10 CSR 10-5.180 and
10-6, 170}, Missouri reguirements for well construction will be an ARAR for any newly installed
wells or for the plugging of wells under the selected remedy (L0 CSR 23-4.050). '

Appendix A of the FS (DOE and DA 1998) also lists several regulations that set
occupational exposure limits for activities involving media contaminated with radionuclides,
including the Missouri Radiation Regulations, Protection Agaihst Ionizing Radiation (19 CSR 20-
10040, et al); Occopational Safety and Health Administration Environmental Controls
{29 CFR 1910, Subpart G); and DOE Occupational Radiation Protection (10 CFR 835). These
regulations are not ARARSs because they are not envirenmental or siting regulations; however, as
employee protection regulations, these requirements must be complied with by employees working
with contaminated media or in contaminaied areas. '

DOE Qcdar 5400.5 (DOE 1990a), “Radiation Protection of the Public and the
Environment,” has been established as a TBC. Because DOE Orders are not promulgated
regulations, they are not ARARs but are considered as TBCs. The selected remedy will comply with
ali pertinent DOE Orders.

9.3 COST-EFFECTIVENESS
The selected remedy will be cost-effective because it provides overall protection of human

heaith and the environment at a reasonable cost. Costs are associated primarily with activities
associated with leng-term monitoring of groundwater and springs.

9.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNGLOGIES TO THE MAXIMUM EXTENT PRACTICABLE

The selected remedy represents the maximum extent to which permanent solutions and
treatment technologies can be utiized in a practicable manner at the site.

9.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

By treating TCE in the groundwater, the selected remedy addresses principal threats posed
by the groundwater at the chemical plant area through the use of trearment technolegies. By utilizing
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treatment as a portion of the remedy, the statutory preference for remedies that empioy treatment as
a principal element is satisfied.

The selected remedy provides the best balance of trade-offs in terms of thc five balancing
criteria, while also considering the statutory preference for treatment as a principal ¢lernent and bias
against off-site treatment and disposal and considering state and community acceptance.

9.6 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES

The implementation of the selected remedy will not result in permanent commitment of
land at the chemical plant area. Current and future land use at the chemical plant area will not have
to change as a result of the implementation of this action.

9.7 SIGNIFICANT CHANGES

The PP (DOE 1999z} for the chemical plant GWOU was released for public comment cn

Angust 3, 1999, The PP identified Alternative 9, combined with Alternative 3, as the Preferred

Alternative for addressing groundwater contamination. The DOE and EPA reviewed all written and

verhal comments submitted durin g the public comment period. It was determined that no significant
changes to the remedy, as originally identified in the PP, were necessary or appropriate,
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APPENDIX A:

RESPONSIVENESS SUMMARY

The Proposed Plan (DOE 1999a) for the Groundwater Operable Unit (GWOU) was issued
to the public for review and comment on August 3, 1999, The U.S. Department of Energy (DOE)
and the U.S. Environmental Protection Agency (EPA) held 2 public meeting to discuss the proposed
action on August 25, 1999, at the Administration Building of the Weldon Spring Site Remedial
Action Project (WSSRAP) located at 7293 Highway 94 Sonth, St Charles, Missouri.
Representatives of the State of Missouri wers also in attendance. The DOE and the EF A responded
to oral comments made on the Proposed Plan (DOE 1999a) at this meeting; those responses are
included in the meeting transcript. The meeting transcript is part of the Administrative Record for
the GWOU and is on file at the information repositories for the WSSRAP. The repositories are
located in the project office reading room at Francis Howell High School and at four branches of the
St. Charles City/Couaty Library, as listed in Section 3 of this Record of Decision (ROD).

The 30-day public comment period for the Proposed Plan (DOE 199%a) ended on
September 1, 1999, In addition to oral comments received and responded to at the public meeting,
comment letters were received from the Missouri Department of Health (MDOH); Michagl Garvey
of §t. Peters, Missouri; the Missouri Department of Natural Resources (MDNR); Kay Drey of
University City, Missouri; and Mary Halliday of the St. Charles County Government. These letters
are also part of the Administrative Record for the GWOU. In this responsiveness suramary, the
comment letters are referred to by an alphabetical identifier determined by the order in which they
were teceived by the project office, Each comment letter has been reproduced to provide detailed -

responses to comments or issues caised in the individual letters, )
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Algust 24, 1999

Stephen H, MoCracken

Weldon Spring Site

LLE. Department of Energy

7295 Highway 94 South .
5t Charles, MO §3304 '

Re: Final Proposed Plap for Remedial Actlon for the Croandwiter Operable Ualt (GWOLD at the
Chemical Flgnt Area of the Weldon Spring Slte (July 1999

Drear Mr. MoCrweken:

The Missouri Deparzmient of Health {MDOH) would Hka to take this opportanity o comment on the Final
Proposed Plan for the GGWOU at the chemical plant area of the Weldon Spring Sie submited by the DS
Cr-partinent of Energy (DOE).

) The remedial action proposed 15 a conbloaron of chemical axidation and momitored raturzl attencarion
{(MMA) Chemical exidation would invelve the injection of acetic acid, ferrous suifate, and hydrogen peroxide o
produce hrdroxyt radicals fhiat react with trichlomethylene (TCE) and otber organic compounds. MMNA would rely
on dilution and dispersion to iower the other comtamirans of congern to maximum contaminant levels (MTLs). The
Proposed Plan concludes by stating that the Record of Dacision (RODY will contain waivers for nitrate'and 2,4-DNT
due to Technica] lagracticability (TT. The Proposed Plan alto indicates tat 1f chemical oxidation is not sucesssful,
then a waiver would be appropriase for TEE. '

The Proposed Plan states that the tezsoning for TI.is based on Ifmikt in technology and the complex
hydrogenlogic characterigiios of the sits. The Supplemental to the Feasibility Sty Indicates that the cleanup times
for pump and treat {Fabie 3) are based on the Javandel and Trang method to caloulaes & minimum nuetber of
eatraction wells to contain a plume. The cleanup times are therefore based on extzaction wells that are at the edge of
the contamination 2oms, making the cleanp Hmes conssrvatively long. MDOH would tike 1o see clemmup eatimates
based on optimal performance (i.e., exiraction wells at hot spots). This would make the cleanup fmes much quicker
and improve the implomentability of pamp and Gt altematives,

The: proposed remedial action doss mot include groundwarer extraction becauss of dewatsring and slow
recovery of the aguifer and refers to the Completion Report for the Pilot Pumping Test (Gotober 1998) (CREPT) in
Table 4 of the Propoasd Plan, However, the CRPPT indicates {Section 5.4.4 of the CRPPT) that a yield of 10,7 gpm
can be maintained if the aquiter were artificially recharged upgradient. Pump and treat systems can successully
operate ai this level af yield by reinjection of the treatment streem fnte the aquifer. MDOH wonld lke 1o ses DOE
address the possibility of reinjection or pulsed pumpitg as possibile enhancements to the exiction altsmatives.

The proposed waiver for pitrats and 2 4-DNT is, secording to Lhe Proposed Flan, bazed oo TI.  Howsver,
accoeding to ¢leenup tirmes in Table 3, there ars severnl othor contaminants that have cleanup tdmes that are just as
fotg as nirate and 2,4-DNT. Please clarity whether there is the potental for fumme proposed waivers for other
contaminant becausa of the long cleanup fimes,

Chemical axicdaion fs the active remediation partion of the Proposed Plan. The procgas uses chemical
injection inte the aquifer to produce hydroxyl radicals @ break dowss TCE. Pogsible by-products, a3 soated ir the
Feasibllity Study (Decembar, 1998}, include tetrachhnoerhans, michloroethane, dichloropropene, chlormdorm, and
carbon ferachloride. 1f cliemical oxidarion is retained, then DOE should analyze for possible by-products, as welt

Trom sl Thntotrruanit oo Hacilty i idefvoralihe b pnobaating ond prornhciline thale i oF WIsRaLTOR B Eesing o oo 0 2 3 E ?2

o] PN, ChrCoa) (et e iror] Pofioiibe, o Colia iy Bt Hal sl by mmpociing
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Response A-1

Any further atternpt to optimize the design, as suggested in the comments, would not be
useful since the results would not be applicable to site conditions. There is no scientifically
defensible methodology currently available to evaluate 4 pump and treat design for a karstic
hydrogeology such as that present at the chernica! plant area. The approach for evaluating the pump
and treat option as presented in the Feasibility Study (F8) (DOE and DA 1998) and the Supplementa)
ES (DOE 1995h) was, by necessity, based on an idea! homogeneous porous medium, This was done
to provide an adequate and scientifically defensibie approach for comparing the pump and treat
alternative with the other alternatives developed in the FS and the Supplemental FS. The design
placed extraction wells along the edge of the contaminated zone to provide adeguate containment
of the contaminants in that zone. This approach, however, is not applicable to the hydrogeclogic
conditions at the chemical plant area and elready presents an unrealistically optiraistic scenario for
cotnparison i the FS and Supplemental FS. The results of the calculations in the FS and
Supgplemental FS indicate that even under these optimistic assumptions, it would still require long
cleanup times to achieve ARARs using the pump and treat option.

Response A-2

During the pilot pump test (MK-Ferguson 1998), two wells were evaluated as extraction
points. Both wells were selected because of their locations within the boundaries of a potential
paleochannel that will provide high yields of groundwater. The first well tested produced water at
arate of less than 3.8 L/min (1 gallon per minute [gpm]). The second well produced water with a
vield of 37.9 L/min (10.7 gpm) for approximately two weeks. At the end of this time period, the
drawdown in the well was greater than the thickness of the mere permneable zone, and the aguifer
was rapidly dewatering. As suggested in the comment, reinjection or pulsed putnping could be used
to alleviate the problems associated with this dewatering. However, becanse of the karst
hydrogeclogy present at the chemical plant area, reinjection would be unreliable. That is, the
reinjected water could bypass the extraction well by traveling in another karst feature, thus
potentially spreading the extent of contamination to areas not currently affected. Pulsed pumping,
under ideal conditions, could also be used to limit the degree of aquifer dewatering. Field results
from the pilot pump test, kowever, indicate that pulsed pamping in the chernical plant area would
not be successful because of the very long recovery titnes (i.e., water [evels in the pumped well have
not recovered to their initial value after a year of rest).

Respouse A-3

The coataminants other than nitrate, 2 4-dinitrotoluene (2,4-DINT), and uranfum do not have
applicable or refevant and appropriate requirements (ARARS) associated with them. Accordingly,
waivers are not required. However, as stated in the cornment, cleanup times for these other
contaminants are equaily long, and the risk-based concentrations presented in the FS (DOE and DA
1998) and Supplemental FS (DOE 1999b) for these contaminants would niot be attainable within &
reasottabie time frame.
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Stephen H. McCracken
August 19, 1999
Page 2

&

as pH and injection products. MDOH is concemed with the level of effort needed for chemical oxidaton to
remedigte TCE. The process could take several rounds of injaction and testing to bring TCE teveis down to the
MCL. With the potentinl of waivers for TCE if chemical mjection does not work, MDOH is concerned with the
amount of work required to see the remediation through, The ROD should state how mapy rounds of chemical
injection will be performed befors the remedial action is conceded.

The remdlal &:tlon pmma.e:d ml:es henvlly on !'-'I'NA EPA‘S i Enuation

' d k Sites, gwes guidance on the use of MNA and
s mferencad in thc Propnsad Plan. Tha EP.FL dm:mnmt IAises CONCEMS wlth the use of MMA in a karst environment
and cites the high depree of effort needed for adequate monitoring f1; this sttuation. MDOH is eoncemed that the
existance of paleochannels bemeath the chemical plant is being viewed a3 a benefit to MNA due to increassd:
dilution, Howewver, since the CRPPT indicates that the recharge of the shallow aquifer i3 very slow then dilution is
considerably reduced. Thersfare, the potential for rapid transport of contamination further supports the use of other
remedial altermatives in conjunction with MNA (1.8., source control with MTFA}.. MIDUE applands the propossd
active remediation of TCE; but wishes to see zltemauva.s in the final plan that also desl with the other contaminents
that are above MCLa.

EPA has established that groundwater clean-up levels are to be based on residentizl tisik-based scenarios
becausz of the potantial fisture use of the groundwater aquifer. Because of the importance of possible future use of
the groundwater, MDCH would discourage the use of waivers without more supporting documentation.  Although
we would like to see the remedial acticn move almg in a Hmely fashion, we are not against taking time to re-
evaluate remadisl alernatives in the hope of avoiding the vse of unwarranted waivers at the sits.

We appreciate the opportunicy to participate in this matter, If you have amy questions, please contact Mr.
Chuck, Hooper at {573) 751-6404

DWR:SACRDM:CAH/mdh

¢e: -Dan Wail, EPA
Larry Erikgom, MIINE,
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Respouse A-4

The remediation of trichloroethylene (TCE) via in-place chemical oxidation will be
designed to attain the ARAR of 5 pg/L for TCE in the groundwater. A bench-scalg test will be
performed to determine specific input to the remedial design, such as the number of application wells
needed, the proper chemical reagent forrmulation, and the number of times of reagent application.
Sampling and analysis of groundwater during the remedial action will be performed to test for TCE
and by-products, reagent residuals, and relevant geochemical parameters. The specifics of the
rernedial design will be presented in subsequent remedial design/remedial action reports. Text has
been added to this ROD to describe the conditions uader which the remedial action would be either
continued or terminated (see Section 6.7 of ROD).

Response A-5

As discussed in the Proposed Plan (DOE 1999a) and this ROD, the comparative analysis
of alternatives performed for the GWOU at the chernical plant area indicates that this proposed
action is the best option. Monitored naturs] attenmation is proposed as part of the remedial action for
the GWOU and is being considered as the follow-on action after source removal or source control
{i.e., as a follow-on remedial action to the remedial action stipulated in the chemical plant ROD
fDOE 19931]).

Response A-fi

The components that demeonstrate technical impracticability (TI) have been presented in the
Remedial Investigasion and Feasibility Study (RI/FS) reports (DOE and DA 19973a,b, 1998; DOE
1999a,b) prepared for the GWOU of the chemical plant area. This is consistent with EPA Region VII
suidance for determining TL. See Responses A-3 and A-5. '




B-2

46 ' . September {906

G' RV IﬂY Team Orthodontics, FC.

Stephen H. MaCracken
Dapt. of Enargy Waldon Spring Site
7235 Highway 94 South
St. Charias, MO, 63304

Re: Commant for inclusion in Record of Decision of Groundwatar Unit undar Chemical
Ptant Proper

Sent vla Fax to #638-447-0073%
Aug. 31, 1599

Dear Stove,

{ appreciate the opportunity to comment on the Groundwater Unit lor the BOD. In
additicn fo the comments made at the Public Meating pleasa consider thia
correspondance. .

In genaral | have beer pisasaed with the ontirs scopa 'of the Remadiation and with your
open dialogue with the public. A major improvement by the DOE in this ragard was
naetad and obtained largely as a rasult of public prassure early an in tha process.

Source reduction and isolation in the disposal cell has graatly Improvad the future
imgact of the contaminants to the groundwater and surface water.  Of source this i
only the casa in the distant future with contatnment as & result of intagrty of the lners
and clay barriers of the call. The Disposa! Cell & teachate collection systarn will not
sffectively function aver time as comipared with the half lIfe of lats &y Uranim.

- Although the decision was mada, 1 was and still am not comfortabla with the final move

to bulld the colf at tha same sita as tha plant for two ressons. First the poor
groundwater qualty at the sita from tha vary sama chemicals which ara placed inthe
cal , making assessment of leaks in tha cell more difficult and secondiy, due to the
comgplax hydrology and heterogenacus geclogy. | have a problem with DOE now
stating that to be the casa in the final svaluation of the mest difficult and complex
dacision namely the groundwater, Relying on dilution over Hme to disgipate the
groundwater of both radionucfides and volatites is hardly the best available
tachnology. Although tha pump tests shawed that maintenance of flow wag sporadic
the probiem could be alieviated i soma of the other wells wers used to pumig water
into the systern, The Mo DNR has recommended this to be done. The area

Immediately under the raffinata pits may nesd to have walls placed for ireatment of the
groundwater in thoaa locationas. : .

DIPLOMATE. AMERICAN BOARD OF ORTHODONTICS
Michadl V. Garvey, D.D.S., M.S. 2067 Old Hwry. 94, St. Peters, MO 63376, Ph. 4127999 3 6 8 1

SEP - 11999
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Response B-1

Comment noted. The disposal cell and leachate collection system have been designed to
meet appropriate provisions of the Comprehensive Environmental Responsé, Compensation, and
Liability Act (CERCLA), as amended, and Resource Conservation and Recovery Act {RCRA)
requirernents and is expected to be protective of human health and the environment.

Response B-2

A number of provisions have been incorporated intg the design of the disposal cell to
provide information on a system failure. These provisions include a primacy system, a secondary
{eachate collection system, monitoring wells situated in the immediate vicinity of the disposal cell,
a network of downgradient monitoring wells, and monitored springs (in particular, Burgermeistar
Spring near Lake 34). The most valuable information on a disposal cell failure will come from: those
detectors closest to the point of failure in a complex hydrogeology. In this case, these detectors will
be either the primary or secondary leak detection systems. The least important dstectors will be
remate, downgradient wells. Although these wells will provide the least timely information, a failure
of the cell could be detected in these wells or at the monitored springs in spite of the contaminated
groundwater, This detection will be in the form of an abrupt increase of contaminant concentrations
with a signature {chemical composition) and contaminant artival times akin to the leachate generated
in the cell. Contaminant concentrations of the contaminants of cencern: identified for the GWOU,
however, are expected to monotonically decrease with time due to source removal.

Response B-3
As suggested in the comment, artificial recharge could be used to maintain flow n

extraction wells. However, site-specific problems associated with reinjection (see Response A-2)
prectude its utility at the chemical piant area. :
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@" RV EY Team Orthodantics,_._ PC. o

Page 2 DOE Groundwater ROD
B8-31-1909

R.4 | !question whethar the conditions will ba adequatsly acidic as a resutt of the limestons
to causa the Fenton reagent to be activated. Will the TCE be tested aftar the process
B.5 for effectivenass? Who will insura the the land use l2 maintained s recrestonal and
B no walls placed? Regardiess of the sounce of the radionuclides, will the Dept. of
Bg| Nealths private wells which havs been tasted be used in charactarization of the _
radiologic/valatile plumes at off site locations? Wil DOE consider Remadiation of off
- B7 I site groundwater ie Busch WLA? .

Without a timetabie and pian for the wells and surface watars o be used in long tarm
monitordng in place; it is unsetting for citizens who will be living in the araa. Also with
the lack of commitment financially regarding the costs of tha Jong term monitoring to be
In place one has to rightfully question & in fact leng term monitosing will ba done. As |
and the eitizen group menticnad in the public meeting, & local person smployed or
working perhaps part time to monitor and maintain the site would be a requast. Also
B-81 what wil be the eriteria used to reevaluats the monitoring each 5 years?

| raalize that these are numercus and difficuit questions but feal that the citizans .
deserve answars. Again as mentioned | am vary graieful to DOE for the excellent

Retnediation and on the whole you and the DOE  should fesi proud to have takan over

in the neaded stewardship of the land for the benafit to the population.

Sincgre!-y.

Michae! V. Garvay - .
cc Jos Ortwerth St, Charles County Exocutiva
cc Btan Remington County Consuitant

cc Daniel Wall EPA

cc Mark Flaspohler MO

¢¢ Brandon B. Doster MDNRA .

ca Kay Drey Cealition for the Environmant

¢ Board Gresnway Network, Inc

DEPLOMATE, msnﬁm BOARD OF ORTHODONTICS
Michael ¥. Garvey, DD S, M. 2067 Old Hwy. 04, St Peters, MO £337¢, Ph_ 44139 .
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Response B-4

A bench-scale test will be performed to suppoert remedial design activities for the in-place
chemical oxidation of the TCE in groundwater at the chemical plant area, On the basis of the
information obtained from the bench-scale test, a certain number of application wells and rounds of
chemical reagent application will be determined that will be adequate to treat the TCE to 5 ug/L. It
is expected that at least the first round of reagent application will react with and perhaps be
neutralized by the limestone that is naturally present. This is why multiple rounds are typically
applied; the appropriate number of rounds will be detarmined on the basis of information obtained
from the bench-scale test. See also Response A-4.

Response B-5

This ROD indicates that DOE will be responsible for ensuring that groundwater is not used
for drinking while contaminants rernain at levels that are considered unacceptable for unlimited use.
DOE will implement groundwater use restrictions that are determined to be implementable and
effective,

Response B-6

The data that the MDOH has obtained from its monitoring program covering private wells
at off-site locations have been incorporated into the evaluation. This evajuation indicates that these
private wells have not been impacted by site-related contamination.

Response B-7

DOE’s proposed action for the chemical plant area GWOU provides for-long-term
monitoring of an optimized network of monitoring wells and springs that covers the
August A. Busch Memorial Conssrvation Area,

Response B-§ .

DOE’s comumitment to provide long-term meonitoring of the chemical plant area
groundwater and springs will be implemented as stipulated in this ROD. The primary performance
criteria that will be used in the five-year reviews will be protective of human bealth and the
snvironment based on a combination of factors, including contaminant concentrations and
groundwater use restrictions.



50 September 1999
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DIVISION OF ENYIROMMENTAL QUALITY
By Box [76 Jefferson Ciny, MO $5102.017%

August 31, 1999

CERTIFIED MAIL #P 179 979 879
RETURN RECEIFT REQUESTED

Mr. Steva McCracken, Project Manager
United States Department of Enargy
Weldon Spring Rernadial Acthon Projact
7235 Highway 94 South

Waidon Spring, MO 53304

RE: PROPOSED PLAN FOR REMEDIAL ACTION FOR THE GROUNDWATER QPERABLE
UNIT AT THE CHEMICAL PLANT AREA OF THE WELDON SPRING SITE (July 1989)

Dear Mr. MeCracken:

The Missouri Departmant of Natural Resources (MDNR) has reviswed tha abova referencacl
plan recaivad August 4, 1959, Inftial comments for the draft Propased Plan wers transmitted to
the Departmant of Energy (DOE) on Juna 25, 1988 Since then, we met with the DOE to
discuss technical detads and te resolve an informst dispute of issues ralatad to the Groundwater
Cperable Unit (GWOLU). After thesa meatings and final review of this plan, MDNR wauld jika o
reiterate and make some additional comments to those fransmitted earlier and laft unresolvad,
While wa are raising these issuas through the dispute resclution procass, we are also providing
our comments with this letter to insure that reyponses are included in the responss to comments
pertion of the Racord of Datision. _ -

in general, wa agree with the site characterfzation and contarminant profiles. We alsc support,
as an inttial means of treatment, the preferred altemative to traat a portion of the groundwater
contamination through a chemicaf oxidation process, but nead additional descriptions of
parformanca and contingancy plans. However, st this time, we cannot concur with the
propased sction cutlined in this plan due to the following unmsclved issues:

1. The DOE has failed to adequatsly develop and assess groundwater treatment altarnatives,
including the pump and treat attermative in the Faasibiiity Study (FS) or Supplemental
Feasibility Study (SFS). A more completa develcpment of the altematives te clean up
contaminated groundwater at tha site must be aceomplished before a complate and
accurate comparison can be made and a prefamed remady selected. DOE has baen asked
to tully devalop the purmp end treat altamatives by oplintizing tha pump and treat network
threugh comments submittedt on the SFS. A fair comparison of alternatives against the nine
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
evaluation triteria as statad in the Nationa! Oii and Hazardous Substances Pollution
Contingency Pian {NCP) can not be parformed. Additionaily, due to the incompleteness of

- 023680
2ft{ 49
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Response C-1

The evaluations presented in the FS (DOE and DA 1998} -are consistent with the
requirements of CERCLA. A thorough identification of applicable technologies was performed to
support the development of alternatives, The proposed action was indicated as the best Option on the
basis of the comparative analysis performed using the evaluation criteria provided in the National
Oi} and Hazardous Substances Pollution Centingency Plan {EPA 1990). The pump and treat
alternative option was evaluated as best as was possible; optimization of the pump and treat system
design presented in the FS (DOE and DA 1998) and Supplemental FS (DOE 199%b) was decmned
not useful since the results would not be applicable at the chemical plant area, where a Karstic
environment is present. The pump and treat design presented in the FS and Supplemental FS was,
by necessity, that for an ideal homogenzous porous medium. See also Response A-1.
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Mr. McCracken .
August 31, 1989 .
FPage2of 3

C-1 alternative deveiopment, the preferrad remedial action can not be selactad with confidence,

Cont, ner can the public compare the altematives appropriately.

2. DOE inappropriately proposes to waive the Applicable or Relevant and Appropriate
Requirements (ARARs) for water quality contaminants [nitrate and 2 4-Dinitratoulene (2,4-
DNT;] for the entire site based on Tachnical Impracticability (T1). DOE has not
demanstrated T1 as required by DQE and EPA palicy. In addition, the proposed waiver doas
net grovide a remediation geal if the waiver is grantad. MONRE does not consider it
technically impracticable to remediate nitrate or 2,4-DNT-in certain ¢contaminant zonas at this
site. Based on information pravided by DOE, soma contaminant zanes can be ramediated
to meat ARARS in a reascnable specified time, DOE has yet to prepare a written Tl
evaluation. A written T) evaluation is one of the “major administrative responsibilities”
specified in DOE policy regarding technical impracticability decisions. This evaluation must
be submitted to the EPA Tl review team in accordance "Mth EPA Headguarters and Region
Vil policy before Tl can be determined.

-2

3. The DCE prefermed zltemative in the Propoesed Plan is a limited sffort to remediate
Trichioroethylene (TCE} contamination in the groundwater via a chemical oxidation process.
If unsuccessful, DOE claims they will have demonstratad Technical Impracticabiiity far TCE,
and that Monitored Natural Aitenuation s the prefarred alternative. DOE proposes a
mirirmum of twa rounds of chemical injection to remediate the TCE. MDNR supports the
OOE agreement to meet the ARAR of 5 parts per billion (ppb} for TCE contamination across
C31 ' the entirs site. Chemical oxidation is considared a cost effective altarnative for the .
treatment of TCE at this site. However, implementation of the chemical oxidation process is
a concam. Therefore, performance goals for the chemical oxidation process must be
- defined in the Proposed Plan. As refated to the inappropriateness of Tl, the pump and treat
aiternative would be a faasible contingency remedial action, in case the chemical oxidation
process is unable to meet the 5-ppb ARAR for TCE.

4. The DCE has failed to include the groundwater standard for uranium at 40 CFR 192.02 as
an ARAR. The Uranium Miit Tailings Radiation Contret Act {UMTRCA) standard 40 CFR
192.02 for uranium in vgable groundwater is 30 pCil and this standard is considersd an
ARAR for the groundwater at the chemical plant site. Recaognition of the UMTRCA standard
C4 for uranium is required. The DOE and £PA agreed in the Record of Decision for the Quarry-
Residuai Operabla Unit (p. 40) that “40 CFR 192.02 would likely ba an ARAR for any
remedial action considerad for the useable groundwater source south of the [Femme
Osaga] slough,” and the DOE states in the Proposed Plan, “the groundwater at the chemicat
plant area is considered potentially useable,” Therefore, the 40 CFR 192.02 groundwater -
standard for uranium is an ARAR for the GWOLL.

5. DOE has refarenced insttutional controls in the Proposed Plan; however, no explanation as

to the types, locations, or means to insure they remain sffective for the necessary time

framas is provided. The Proposed Plan must includa; the purpose for the instituticnal
C-5 controls, types of control, asscciated costs, leng-term monitoring of compliance, a

demonstration of the effectiveness of implementability, mechanisms of enforcement, and the

mechanism for funding long-term oversight and necessary future remedial actions, These
compenants are sometimes known as stewardship issues. Please refer to MDNR's
comment lefter dated June 21, 1993, on the Stewardship Plan, Revision 4. .
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Response C-2

Waivers on the basis of TI were proposed for ARARs for nitrate, 2,4-DNT, and uranium
for all the zones of groundwater contamination at the chemical plant area. This proposal was based
on the inability of any of the alteratives evaluated 10 achieve these ARARs within a reasonable time
frame. '

While it is suggested in EPA Region VII guidance for determining T1 that a TT evahiation
report be prepared to support such a case, this is not a requirement. Further, the information already
presented in the RI/FS documents (DOE and DA 1997a,b, 1998 DOE 1999a,b) establishes T1. Thus,
no TI evaluation report is necessary, Incorporation of the curﬁpnnents of a TI evaluation inta the
RI/FS documents to demonstrate TI is consistent with Region VII guidance and the region’s past
practices.

Response C-3

With respect to performance goals for the in-place chemical oxidation remedial action, see
Responses A-4 and B-4. With respect to TL, see Response C-2.

Response C-4

Upon further consideration of the issue regarding identification of the groundwater standard
for uranium identified in Title 40, Part 192, of the Code of Federal Regulations (40 CFR Part 192)
as an ARAR, DOE has determined that this standard is not applicable, but is relevant and
appropriate, ard, therefore, is an ARAR for this remedial action.

Response C-5

DOE is comrmitted to implementing groundwater use (drinking) restrictions at the chemical
plant area and has proposed such as part of the proposed actior. Specifics will be determined during
the remedial design and remedial action phase. These specifications wilt include those vehicles of
restrictions that are detertnined to be effective and implementable by DOE, the EPA, the state, and
landowners (i.c., the Missouri Department of Conservation and the U.S. Department of the Army).
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Mr. McCrackan
August 31, 1999
Page 3 of 3

6. DOE has failed to provide sufficient detail on how the Groundwater Opérable Uit
remediation and monitoring in the Proposed Plan will interface with monitaring and
maintenance of the onsite disposal cell in order to remain protactive. There is no discussion
in the F3, SF3, or PP that provides details, comparisons, and assurances for any of the
aiternatives that will intarface with the groundwater menitoring and action leakage rate plan
for the disposal cell. DOE's present submittal regarding the action leakage rates for the
waste cell is not in accordance with design values that the State has applied at other similar
sites; cantains inadequate factors of safety; iacks detail on leachate surnp design and
manitoring; and does not include the pest-closure monitering plan and action response plan.

Additionally, we have concems regarding the public notice for comments ta the Proposed Pian.
informat discussion held with DOE had provided the suggsstion that property cwners.within the
vicinity of the site using private water wells for drinking water ba sent an invitation io the public.
meeting. Further, public meetings in the past utilized a post-card notice and invitation to
stakeheiders in addition to the guidance and legal requirements of placing notices in locsl
newspapers and having the document avaitable at the Iocal information repositorias. 'We
question whethar the provisions of the Community Relations Flan, section 5.6 Community -
Contact, have been met. Please provide a response te this issue by including a description of

. the typas of public meating notification used and a list of individuat citizens that received the

notification.

MONR beliaves that these comments must be considerad and that the proper changes must be
mads to the Propased Plan document and alse reflected in the future Record of Dacision.
Additional commeants with further explanation are enclosed for your consideration. If you have

. questions about cur concams and commants, pleasa fael free to contact Branden B. Dostar of

my staff at (573) 526-2739.
Sincerely,
HAZARDOUS WASTE PROGRAM

AoV Ll

Lamy V. E n, P.E., DOE Unit Chief
Federal Facilifios Section

Enclosure
LVE:ibe
o 1 Dan Wall, EPA Region VIl

Waldon Spring Citizens Commission
Kay Drey
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Response C-6

The monitoring plans that will be needed for the various opersble units at the Weldon
Spring site will be incorporated into one final plan before project completion and site closure., This
will allow for minimization of overlap, facilitate interpretation of data to determine any potential
impacts, and allow for interface of the monitoring activities, as appropriate. The present submittal
for the waste cell that is in question in the comment was prepared in consultation with the EPA and
the state and meets CERCLA and RCRA requirements. However, further refinement of the action
leakage rates will be presented in the final combined plan as previously mentioned in this response.

Response C-7

The provisions of the Community Relations Plan have been met. The public notification
process for the public comment/meeting of the GWOU Proposed Plan (DOE 19992} is the same
process carried out for other public meetings previously held at the site, such as that for the public
comment/meeting for the Proposed Plan for the Quarry Residuals Operable Unit in 1998. The public
notification process in place is consistent with CERCLA requirements. The public, including
property owners within the vicinity of the site vsing private wells for drinking water, were notified
of the public meeting via newspaper announcements that appeared in two local newspapers at five
various dates before the public meeting.
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Specific Comments
Proposed Plan for Remedial Action for the Groundwater Operable
Unit at the Chemicat Plant Area of the Weidon Spring, Site, Weldon
Spring, Missouri (July 1999)

The DOE has failed to adequately develop and assess groundwater treatmant
alternatives, including the pump and treat alternative in the Feasibility Stugy (FS) or
Supplementai Feasibility Study (SFS). A more complete development of the
alternatives to cleanup contaminated groundwater at the site must be accomplished
pefore a complete and accurata camparison can be made ang a preferred remedy
seiectad.

DOE criginally developed the pump and treat alternatives (#4and #7) in the FS that
included the possibitity of reinjecting treated groundwatsr back inte the aguifer. This
option (reinjection) was not developed further due to the large number of injection wells
reguirad and the low hydraulic conductivity thought to exist throughout the site (page 3-
12, Ref. 1). Since'the release of this F3, DOE has performed a field test to collect
hydrogeological data in the area of Contaminant Zone #1. This field test, a Pilot Pump
Test was completed in August 1998,

The new data from the Pilot Pump Test was compiled in a compistion report
(Complation Report for the Pilot Pump Test) which concluded that tha transmissivity of
Zone #1 was much greater than expected and that sustainable extraction rate excesded
pravious expactations. Transmissivity is defined as the rate 2 fluid is transmitted
through a unit width of porous media whila under the influence of a unit hydraulic
gradient. In the area of M\W-3028, the transmissivity of the aquifer was over 700 timas
more than previously measured prior to the Pilot Pumping Test {p. 51, Ref 2). Table 1
shows the measured transmissivity for the area of concern. In addition, sustainsd
injection rates of 10 gpm or greater in Zone #1 have been observed during previous dye
trace studies (page 25, Ref. 2). This suggests that artificial recharge of the aquifer is
faasible.

Table 1
Range of Transmissivity in the Area of MW-3028 {(gpdft)

Before Pilct Pump Test After Pilat Pump Test
2.8-8.1 G§400-7600

Tha SFS was then developed to augment the griginal FS and to include this new data
and reevaluate the feasibility of the pump and treat and other altarnatives. Since
conditions were not as previously suspected the possibility of artificially recharging the
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Specific Comments
August 31, 1598
Page 2 of 5

aquifer to optimize & pump and treat aitemative has now been renewsd. DOE has been
asked to fully develop tha pump and treat altematives by including artificial recharge as
part of the altemative. The pump and treat alternatives have not been fully developed
to this date. Since the pump and treat alternatives have not been fully developed, a fair
comparison of alternatives against the nine Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) evaluation criteria as staled in the National Oil
and Hazardous Substances Pollution Contingandy Plan {NCP) can not be perdformed.
Due to the incompletenass of altermnative developmant, the preferred remedial action
can not be seiected with confidence nar can the public compara the altematives
appropriately.

DOE argues that at least four *optimized” sxtraction systems. could be designed {Ref. |
3). These four optimized systems could be designed to remediats contaminants in a
specific tima or {0 minimize cost, cleanup time, or cost and cieanup time, It would be
appropriate for DOE to develop the pump and treat alternatives based on minimizing
cost and cleanup time to use as a comparison against the other alttematives.

« DOE must fully develop all alternatives before selection of a preferred alternative. -

 DOE must devalcp the pump and treat alternatives (#4 and #7} using an optimized '
network of extraction and possible injection wells se that a fair comparison of
altematives can be performed :

DOE inappropriately proposes to waive the Applicable or Relevant and Appropriate
Requirements {ARARSs) for water quality contaminants [nitrate and 2,4-Dinitrolculens
(2,4-DNT)} for the entire site based on Technical Impracticability (T7). DOE has not
demansirated Tl as required by DOE and EPA policy. In addition, the proposed waiver
dees not provide a remediation goal if the waiver is granted.

Waiver of ARARS for nitrate and 2,4-DNT for the entire site based on Ti is inappropriate,

MDNR does not consider it technically impracticable to remediate nitrate or 2,4-DNT in
certain contaminant zones at this site. Based on information provided by DOE, some

- contamiriani zones can ba remediated to meet ARARS in a reasanable specified tima,

DOE has yet to prepare a written Ti evaiuation. A written T} evaluation is one of the
*major administrative responsibilities” specified in DOE pelicy regarding technical
impracticability decisions {Technical Impracticability Decisions for Ground YWater at
CERCLA Response Actions and RCRA Corrective Action Sites, DOE/EH-413/3814,
August 1998, citing Guidance for Evaluating the Yechnical Impracticability of Ground-
Waltar Restoration, Interim Final, OSWER Directive 9234.1-25, U.8. Environmentai
Protaction Agency, September 1923.).

s The Tl evaluation should ba submitted o the EPA Ti review team in accordance with

EPA headqguarters and Region VIl policy (Consistent Impiementation of the FY 1953
~ Guidance on Technical Impracticability of Ground-Water Restoration at Superfund
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Spetific Comments
August 31, 1999
Page 3 ofc

Sies, U.5. Environmenta! Protsction Agency, OSWER Diractive 9200.4-1 4', January
18, 1995).

DOE feels that it is technically impracticable to achieva reduction of cantaminant levels
to meat ARARS within a reasonable time frame due to several factors (p. 45-48, Ref. 4).
These factors are listed below, along with evidence that suggests otherwise.

I) The hydrogeoclegy present in the shallow groundwater system is highly ﬁmplex and
unfavorable for remediation using extraction methods.

This highly camplex groundwater system includes fraciures and weathered badrock
features {including paieochannels and dissclution features) that facllitate the extraction
of groundwater. In areas that these features do not exist to a great exient, groundwater
axtraction is limited. These features only accelerate the ability to remove groundwater
from the aquifer when compared to zones that do not have these faatures. The
fracturing and dissolution features provide the needed pathways for the groundwater to
flow down-gradient to an extraction wal! at a rate that will atlow for remadiation of
contaminants in 2 reasonable time. :

I} Sustainabie yield i_s low (<10 galons per minute, gpm).

The sustainable yield for Zone #1 likely exceeds 10 gpm {page 39, Ref. 2). This oo
sustainable yield was limited by dewatsring of the aquifer not the ability of the aguifer to
tfransmit groundwater. This limiting factor {dewatering) can be neutralized by applying
artificial recharge to the aguifer as greundwater is extracted. The Pilot Pumping Test
concluded that sustainable yield greater than 10 gpm might be achievaile if the aquifer
was arlificially recharged. Rates of 31 gpm were sustained for over one half a day
without artificial recharge of the aquifer {page13, Ref. 2). With the addition of artificial
recharge, highar extraction rates could be sustained {page 3%, Ref. 2}.

I} The area of influence of the extraction well is structurally controlled,

The area of influence is structurally controlied and this conirol gererally corresponds to
the boundaries of the contaminant Zone #1.  An extraction weli placed within a £one of
cortamination and within these boundary conditions would influence the contaminant
zona itself, The area of aquifer with the greatest concentration of contarminant would be
influenced, since the contaminant resides within these contralling structures.

IV} The distribution of contaminant is camplex and in general, of 'ow concentration.

Concentrations 10-200 timas the ARAR's of nitrata, TCE and 2,4-DNT are associated
with contaminant Zene #1 (page 24, Ref. 4). The distribution of contaminants in Zones
#1 and #2 seams to g bound by structural constraints and is localized, not complex or
of low concantration.



59 September 1999

Response C-8
Sea Responses A-1, A-2, and C-1.
Response C-9

As discussed in previcus responses {A-1 and A-2}, an optimized pump and treat system
with artificial recharge cannot be designed for the contaminated zones identified at the chemical
plant area. Ad hoc treatment could expedite the cleanup somewhat, but modeled cleanup times and
gfficienctes would not be scientifically defansible, and successful field implementation weuld be
unlikely. For these conditions, the contaminated zones cannot be remediated to ARARSs within a
reasonable time frame. Because ARARs cannot be met within a reasonable time frame for nitrate,
2,4-DNT, and uranium, waivers based on TI have been proposed. For TCE, a waiver based on TI
will be considered if the ARAR is not attained after implementation of an optimized remediation
design of the in-situ chemical oxidation process. All of the documentation necessary fora TI waiver
for the contaminants has been: presented in the RIFS documents (DOE and DA 1997a,b, 1998; DOE
1959a,b}.

Response to itern I) of Comment C-9: Although fractures and other karst features promote

rapid transport of groundwater, they prectude defensible design and successful field implementation -
" of pump and treat systems. Because fractures and karst features are frequently discontinuous (as
indicated by the difference in sustainable pumping rates for the two wells in the pilot pump test
[MK-Ferguson 19981}, locating extraction and reinjection wells in areas of contamination is
unrelisble and requires a trial-and-error approach that at best would leave residual levels of
contamination that exceed ARARs. Rather than providing pathways for rapid cleanup, the fractures
and other karst features produce complex hydrogeologies that are difficult to remediate within a
reascnable amount of time.

Response to item ) of Comment C-9: see Response A-2.

Response to item [T} of Comment C-9: Interpretation of the pilot pump test (MK-Ferguson
1998) indicated that drawdown was being affected by boundaries (i.e., drawdown did not follow the
classic response of a pumping well in an infinite, homogeneous porous medium). The pumping well
was responding as if it were situated in a linear fractured bedrock zone bounded by lower
permeability bedrock. This type of behavior would be expected if the pumping well were located in
a paleochannel that had a higher permeability than the surrounding material. This system is not
bounded. Rather, it is unbounded along its longitadinal axis; its sidewalls, although lower in
permesbility, would still transport water and dissolved contaminants. An extraction well placed
within the paleochannel couid semove some undefinable quantity of contamination. However, as
shown by the pilot purnp test, an extraction wefl might also not remove any significant quantities of
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V] Cleanup times estimated by using very optimistic sxtraction rates are stil! axcessivaly
long. . :

These calculations are excessively fong dua to a few factors, including;
A} The minimal numbser of wells neaded to contain the zone of cortamination
was usad to calculate remediation times. This would equated to a consarvativaly
leng remediation timea. The optimal number of wells to remediate a zone of
contamination would provide for remediation of certain zones in a reasonable
time pericd and a pericd of me that can be planned for.

B} Dewataring of the aquifaer controls the sustainablg pumping rate that was used -

to calcuiate remediation times. Deawatering can be eliminated by artificiatly
recharging the aguifer, resulting in higher sustainabls yields, An _
extractionfrecharge network can be designed that will not dewater the aquifer
and provide for reduction of contaminant levels toc ARARS in a reasonable time.
period.

V1) Pumping tests performed at the site: demonstrated that cleanup times would be
excessive because of low yields, long recovery times far groundwater leveis and high
potential for dewatering the adjacent porous media.

A} The Pilot Pumping Test concluded that 3 sustainatie yield greater than 10
gpm might be achievable if the aquifer was artificially recharged {page 39, Ref.
2). Sustainable yields of this caliber will support an extraction type remediat
siternative and attain ARARSs in a reasonable time or one that can ba plannad
for. :

B) Long recovery times and dewatering can be controfled by a propenly designed
axtractionfrecharge system. -

In addition, since Dardenne Craek is a no discharge drainage, the need to treat.
groundwater that discharges at springs and sesps inte this drainage is evident.
Groundwater contaminated with wastes ofiginating from WSSRAP (uranium, nitrate,
etc.) surface at seeps and springs such as Burgermeister Spring. This wastewater can
not be allowed to drain in the Dardenne Creek drainage system. Treatment of water
discharging at thesa |ocations must be performed to protect this drainage.

* The PP and preferred attermnative should inciude treatment of these waters.

The DOE preferred alternative in the Proposed Plan is & limitad affort to ramediate
Trichloroethylene (TCE} contamination in the groundwater via a chemical oxidation
process. if unsuccessiul, DOE claims they will have demonstratad Technical
tmpracticabiity for TCE, and that Monitorad Natural Attenuation is the preferred
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alternative. DOE pmpnsas a minimum of two rounds of chamical injection to remeadiate
the TCE,

MONR supparts the DOE agreement to meet the ARAR of 5 ppb for TCE contamination
across tha entira site.  Chamical oxidation is considered a cost effective alternative for
the treatment of TCE at this site. Howaver, implementation of the chamical oxidation
process is a concem. .

= Tnaerefore, parformance goals for the chemical oxidation process must be defined in
the Proposad Plan.

¢ As related to tha inappropriateness of T, the pump and treat alternative would be a

feasibie contingency remedial action, in case the chemical axidation process is
unatle to meet the 5-ppb ARAR for TCE,

The DOE has failed to include the groundwater standard for uranium at 40 CFR 152.02
as an ARAR. The Uranium Mil} Tailings Radiation Contrel Act (UMTRCA) standard 40
CFR 192.02 for uranium in usable groundwater is 30 pCiAl and this standard is
considered an ARAR for the groundwater at the chemical plant site,

» R'acugnitian of the UMTRCA st;indard for uranium is requirad.

The RDOE and EFA agreed in the Recond of Decision for the Quarry Residual Operable
Unit {p. 40) that *40 CFR 192.02 would likely be an ARAR for any remedial action
considered for the useable groundwater souwrce south of the [Femme Osage] slough,”
and the DOE states in the Proposed Plan, "the groundwater at the chemical plant arsa
is considered potentially useable.” Therefors, the 40 CFR 182.02 groundwater standard
for uraniun is an ARAR for tha GWOLL

institutional controls are proposad with no axplanaﬁnn of the cost to implement or
enforca. The burden for menitaring and enforcing appears to be delagated to
authorities other than DOE. There are na support provisians for those authorities to
carmy out the rasponsibilittes. Similarly, there is no information regarding how DOE wiil
compal the affected property awnars to accapt the land use restrictions. Therse is no
deftnition of the mechanisms that will ba used to put institutional controls in placs.

The Frupusad Plan must include thase components

purposes for the institutional controls

typas of control

asscciated costs

long-term monitering of compliance

demonstration of effactiveness to implement

mechanisms of enforcemeant

provide funding for long-term oversight and necessary future remaedial actions

. 9 8 & 9 & B
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This approach is out lined in section IV of institutional Controls: A Reference Manusl,

WORKGROUP DRAFT that was preparad by the U.S. EPA Workgroup on Institutional

Controls and published March, 1298. This document states that “the standard of care
and degree of analysis in the FS shouid be as high for ICs as for other elemants of the
remedy.” These component are sometimes know as stewardship issues. Please refer
to MDNR's comment letter dated June 21, 1999 on the Stewardship Plan, Revision A.

REFERENCES

1. U.S. Department of Energy and L} 8. Department of thes Army, 1998, Feasibifity -
Study for the Groundwater Operable Units al the Chemical Plant Area and the
Crdnance Works Area al the Weldon Spring Site, Weldon Spring, Missour,
DOEIOR/21548-569, prepared by Argonne Mational Laboratory, Argonne, IL, for
1.8, Dapartment of Army, Corps of Engineers, Kansas G;ty Dlstrfct Kansas City,
MO, Dec.

2. MK-Fergusent Company and Jacebs Engineering Group, Inc., 1988, Completion

Report for the Pilot Pumping Test for the Groundwater Dperabfe Unit at the
Weldon Spring Site, DOEfQOR/21548-757, prepared for U.S. Department of
Ensrgy, Oak Ridge Operations Office, Weldon Sprtng Site Remedial Action
Project, S5t. Charles, MO, Oct.

3. Responses to MONR's Gammaﬂts, on Draft Supplemental Feasibility Study for
tha Ramedial Action for tha Groungwater Operable Unit at the Chemical Plant
Area of the Weldon Spring Site, Weldon Spring, Missowd, March 1598

4, L1.S. Department of Energy, 1999, Proposed Pian for Remedial Action for the
Groundwater Operable Unit at the Chemical Plant Area of the Weldon Spring
Site, Weldon Spring, Missour, DOE/QR/21548-733, prepared by Argonng
National Laboratory, Argonne, iL, for U.S. Dapartmant of Energy, Weldon Spring
Site Remadial Action Project, Weidon Spring, MO, July.
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Response C.9 Cont.

water if the well does not intercept the fracture system. System performance in such a system would,
therefore, depend on a trial-and-error approach, and substantial quantities of contamination couid
remain in the system for a long Lme.

Response to item IV) of Comment C-9: Although the contaminant concentrations range
from 10 to 200 times the ARARs, the distributions are characterized by discrete locations containing
higher concenirations with much lower concentrations in adjacent locations (for some of the zones
of contamination, a contarninant concentration exceeded the ARAR in only ane well). Because the
spatial extent of contamination lies within a region of fractures and karst features, the underlying
hydrogeology and transport mechanisms are complex. Where the contamination exists in fractures,
fractures control its transport. In other areas, transport is controlled by advection, dispersion,
diffusion, sorption, and degradation,

Response to item V) of Comment C-9: see Responses A-1 and A-2.

Response to itern VI of Comment C-9; see Responses A-1 and A-2. Treatment of
springwater is not needed because the requirement of no discharge to Dardenne Creek is applicable
to wastewater and not springwater. Further, treatment of springwater (2.g., that at Burgenmeister
Spring) is not needed because the vranivm levels in this water are well below the DOE’s derived
concentration guide (DCG) of 600 pCi/L, for uraniurn.

Response C-10 -

See Responses A-4 and C-3.
Response C-11

See Response C-4.

Response C-12

See Response C-5.
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515 West Point Ave.
University City, MO 63130
September 1, 1999

Mr. 5tephen H. McCracken, Project Manager

Weldon Spring Site Remedial Action Project Office

U.5. Department of Energy -

7295 Highway 94 South . Fax: 314-447-0739
5t. Charles MO 63304 Attn: Karen Resd

Desr Mr. McCracken:

Probably 1t was about ten years ago when a geologist responded to some of my
concerns about the Weldon Spring contamimation by saying: “The ene thing you
really have to worry about is that the Department of Energy {DOE) not be
allowed to walk away from the site without cleaning up the groundwatar 1o
concentrations consistent with natural background.” At the time I considered
such 3 pessibility to be prepostercus.

And yet, having read the "Proposed Plar for Remedia} Action for the
Groundwater Operable Unit at the Chemical Plant Area of the Welden Spring
Site,” July 1999, DOE/OR/21548-733, and many other documents about groundwater
over the past 25 years, | am afraid that the DOE is proposing to do just fhat:
to try to remove the chiorinated solvent/degreasing compound, trichloro-
ethylene {TCE), from the raffinate pit area, and leave the rest of the
groundwater contaminants te migrate wherever. {The page citations below witl
refer to the "Proposed Plan" unless otherwise nnted.?

I do not criticize the decision to try to break down TCE, a known carcinogen,
or the DOE’s cholce of a particular process. 1 am questioning, however,. the
decision to ignore other sigrificant texins fn the groundwater, and
particulariy the long-1ived radicsclive contaminants of congcern. Unlike TCE,
yranium and thorium and radium -- also krown carcinogens -- will pgt break
down, volatilize, microbially degrade or ctherwise "naturally attenmuate.”
They will continue giving off radicactive particies and rays for literally
hundreds of thousands or even bitlions of years into the future -- that is,
they will remain hazardous virtually forever. The propasal to Jeave these
poisons in the $t. Charles groundwater, upstream from St. Lowis, is surprising
and, I believe, irresponsibla, : .

I am writing this letter to submit guestions and comments about the proposed
plan, but alse to request additional time for the public fo respond,
preferably at a public hearing in 5t. Louts, the major nearby comaunity
downstiream that is dependent upon the Missouri River for drinking water. I
was out of town on vacaiion the first three weeks in August when the packet of
documents arrived announcing the August 25 meeting. Most pecple whe are ahle
to take summer vacatfons da so in Jupe, July or August. Furthermore, I'm told
the 5t. {cuis Post-Dispatch did not publish $nformation about the pubiic
meeting in advance {or afterwards).

1. The greatest surprise of the 'Prdpusad Plan" is the cenclusign that TCE has

been designated "the predominant potantial risk driver® at Weldon Spring and
that its chemical coxidation "offers the greatest potential for short-term

023690
SEP - 2 1998
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Response D-1

In addition to TCE, the other contaminants of concern in groundwater at the chemical plant
area are nitrate, nitroarotatic compounds, and uranium. Eaboratory analysis of groundwater samples
taken from the monitoring wells has indicated that radium and therium concentrations are similar
to background or at nondetectabie levels. Although radiur and thoriurn have been identified as soil
conlaminants, these radionuclides are not as soluble as ueanium. This is why uraninm has been the
only radionuclide detected in the groundwater at the chemical i}la.nt area.

The proposed action provides for in-place treatment of TCE and long-term monitoring of
the other contarninants, including uranivm, This is the best option based on the comparative analysis
of alternatives performed. See also Responses A-1 and C-1,

Response D-2

The public comment/mesting was announced in two local newspaper (St. Charles Journal
and St. Charles Posry advertisements at various dates before the public meeting date. A 30-day
public comment period was held consistent with CERCLA requirements; in addition, the
arrangements for the public meeting were sitnilar to those for public meetings previously held for
the site. '

Response D-3

The contaminants of concern in groundwater at the chemical piant area were identified cn
the basis of all the data collected to date {including those collected before 19%6). TCE concenirations
in a few monitoring wells were estimated to resultin potential carcinogenic risks stightly greater than
the EPA's acceptable risk range for a hypothetical resident scenario. The other contaminants
mentioned in the comment have not been identified as contaminants of cencern.
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2

reduction” of risk. (p. 43) How and when was the decision made that "TCE
ireatment” was to be the critical goal of the groundwater cleanup {e.g., Table
4)? The centamination by TCE and other volatile organic compounds was not
even detected until 1996. ("Weldeon Spring Site Eavironmental Report,. 1998,"
pp. 138-8} That was iong after many scientists and engineers had acknowledged
the existence of groundwater contamination, and the unquastionable nesd to
raselye it. With the DOE’'s preferred Alternative 9, "some treztment of
nitroaromatic compounds in addition to YCE might alse occur.™ {emphases
added; page 39} But what about such Weldon Spring contaminants as arsenic,

manganese, cadmium, selenium, and radiosctive uyranium and thorium and . . . ?

2. Available menitoring equipment apparently is not vet capable of detecting
thorium in water, and not even always accurately in soil. {Unfortunately,
neither the government ner corporations seem to have any interest in
developing more precise measuring instruments.} While it is known that net
just uranium and thorium were discharged out the stacks at the Weldon Spring
chemical plant -- and therefore the related daughter products, such as,
radium, polonium, radon and lead-210 -- wWes measurement of the range and depth
of the resulting contamination of the scil did not extend throughout the 200-
acre tract. How much of the soil contaminants will continue leaching into the
greundwater?

3. At Fernald, Chla, where ihe same type of uranjum processing facility
opérated, vertical extraction walls have been installed as a part of the
Aquifer Restoration Preject in order to pump contaminated groundwater far
treatment before releasing it to the Great Miami River. Why is the DUE‘s
Fernald project receiving funds for thorough groundwateyr remediation, and not
Weldan Spring? -- The Fernald modeling data estimated that the uranium levels
in the aquifer would reach the proposed drinking water standard within 27
years at the expected pumping rate. Having already spent $300 million and
several decades on the Weldon Spring cleanup, would additional funding and an
extended duration not be warranted? MWhy are ciiizens in St, Charles County
not asking that guestion -- and ethers?

4. Twe or three af the highest uranfum levels in groundwater in 1998 were
coliecied along the KATY trail {next to the south wali of the quarry --
namely, monitoring wells 1006, 1008 and 1032 -- accarding to the *Weldon
Spring Environmental Repart, 1998," pp. 148, 151}, The predaminant uranium
isotope {U-238) has a half-1ife of 4.5 billion years; thorium-232, also
present at Weldon Spring, has a half-1ife of 14.1 billion years. Adherence to
Superfund requirements dictates that 2 review must be conducted every five
years at Tocations where the groundwater contaminant levels exceed permissible
standards for unlimited use by the public. Every five years -- for how many
millennia?

3. Because of the "compiex hﬁdrugeu1ngy and heterogenegus gealagy af the

site,” including greater transmissivity than expected, "a pump and treat

technqlagy is not technically practicable” for cleaning up the groundwater,
nor 1s sophisticated groundwater modeling possible. {p. 84) This complex
geology -- predominantly karst! -- and the "innovative nature of the
technology” make even the chosen TCE treatment highiy uncertain. Waivers of
the TCE standard may be required and of the nitrate and nitroaromatic
requivements, as well. Are these concerns not reminiscent of some of the many
reasons the State of Missour{ had formerly forbidden the siting of hazardous
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Response D-4

The groundwater monitoring effort conducted for the site has been extensive and thorough,
as indicated by the number of wells and the amount of data collected to date {:ivcr a decade of
sampling). It is not likely that other radionuclides will leach into the groundwater that are not already
in the groundwater, To date, uranium has been the only radionuclide reported at low but greater than
background levels. In addition, source removals that are about to be compieted should minimize, if
net halt, any potential leaching into the groundwater. See also Response D-1.

Response D-5

The hydrogeology at the Fernald site is considered to be more of a homogeneous porous
medium as compared with the heterogeneous karstic environrment that is present at the chemicat
plant area of the Weldon Spring site, The difference in hydregeology made the pump and treat option
more feasible at Fernald than at the Welden Spring site.

Response D-6

Five-year reviews will be conducted to evaluate the selected remedies at the Weidon Spring
site, including that for the Quarry Residuals Operable Unit, The conclusions reached at these reviews
will deterrnine the need for any subsequent additional five-year reviews, Overall protection of human
health and the environment will be the primary consideration in these reviews, Ses also
Response B-8.

Response D-7

The geology of the location of the disposal cell at the chemical plant area has been
thoroughly investigated and has been determined to be suitable for such a facility, as discussed in
the RI/FS-environmental impact statemnent (DOE 1992a-¢) prepared for the chemical plant. The
results of the investigations have been reviewed by the State of Missouri and EPA Region VII, and
all parties have agreed that the disposal cell area of the Weldon Sprirg site is acceptable for
construction of the disposal facility to contain the waste resulting from site cleanup. In addition, the
disposal cell design meets all state siting requirements, as discussed in the chemical plant ROD
(DOE 1993).
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waste Facilities within a2 karst terrain? . “

&. "The proposed Maxfmum Concentration Level of 20 micrograms pey Tiier for
uranium is regarded as a to-be-considered requirement {TBC) for this action."
(p.44} What does that mean? What standard, if any, would rule?

7. According to FHEIE=HEST the fode of Federal Reguiattons," Title 40,
Sections 265.80-94, a groundwzter manitoring program must be continued
throughout the 14fe of a hazardous waste disposal facility Ticensed under the
Resource Conservation and RecoVery Att of 1976, as amended {(RCRA). The design
Tife of a facility outlines how dong- it -will function adequately. Maybe a
hazardous waste disposal cell won’t leak for ten years, but as yvou get cleoser
to the design Tife, greater leskage should:be anticipated. If DOE is not
committed to removing the predeminant contaminants of concern from the
groundwater gven before the disposal cell is compieted, is it not probable the
groundwzter will never meet RCRA standards?

8. How can either the Scutheast Drainage Ditch {eriginally, an outfall sewer:
for the uranium plant process wastes} or the Burgermeister Spring be called
agﬁ'“end peint”? {p. 8)

Some comments:

1. Although domestic wells are not currently located within the site, drinking
water is obtained both from the Missouri and Mississippi rivers into.which the
groundwater flows. Also, the groundwater and springs iwpact upon lakss used
for fishing, and perhaps upen such straams as the Dardenne. Unfortunately, a
great deal is unknawn about the directions and flow rates of groundwater, and
partictlarly at & site underlain by a Karst aguifer. And within fime frames
of thousands of years and bayond.

2. An estimated 3500 curies of thoriwm aione will be piled into the disposal
cell at Weldon Spring. I urge anyone making decisions ahout the future of the
cefl -- with its 2.5 million tons/five b111ion pounds of vradioactive and
hazardous wastes -- to raflect on the magnitude of the danger. Perhaps the
best comparison is with the amouni of radioactivity used by the physicians,
scientists and technicians who work with radioisotopes at the Washington
Univarsigﬁ Medical Center: 1,089 laborataries use a total of TH) curles at
any one time. o

3. As a 5. Louis resident whe gets her drinking water from the Missourj River
only nine miles downstream from the major Weldon Spring groundwater and
surface water discharge pathways, and as a taxpayer who helped pay for the
billion-dolTar Weldon Spring vemediation project, I find three of the DOE’s
reasons for not being able to clean up the groundwater both interesting and
disheartening:

<> The hydrogeology present in the shallow groundwater system is
highly complex and unfavorable {i.e., karst features such. as
palecchannels, conduits, fractures, weathering, and dissolution
features)} for remediation using extraction methods;

<> In spite of source removal at the ground surface, residual contamt-
nants are 1ikely to be present in i
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Response [>-8

The EPA defines to-be-considered (TBC) requirements as those advisories, criteria, or
guidance develeped by the EPA, other federal agencies, or states that might be useful in developing
a remedy for a National Priorities List site. These TBCs are standards or guidelines that have not
been properly promulgated but may be pertinent to the action being considered. TBCs are typically
considered only if no promulgated raquiremants exist that are ARARs. For this ROD, the 40 CFR
Part 192 standard for uranium of 30 pCi/L is considered an ARAR and is the remediation goal in the
selected remedy preseated in this ROD. See Response C-4.

Response D-9

A groundwater monitoring program in accordance with 40 CFR 264, Subpart F, has been
established at the Weldon Spring site. This program has been implemented to determine the impacts
of the disposat cell on the quality of the groundwater underlying this facility.

Response D-10

_ The Southeast Drainage and Burgermeister Spring are considered to be end points for direct
groundwater transport from the chemnical plant area because groundwater discharges o the surface
at these locations, '

Response D-11

Groundwater flow in the chemical plant area has been investigated and understood. End
points of direct groundwater flow and transport are evident at Burgermeister Spring and springs in
the Southeast Drainage. Contaminants discharged in these springs are well below levels outlined in
DOE Orders.

Response D-12

DOE recognizes the harards associated with the radioactive materials placed in the on-site
disposal ceil, which has been designed to safely contain thess materials from the environment.
Extensive quality control procedures wers used during cell construction and wasie placement
activities to ensure that the cell will perform as plaaned. The ceil design includes provisions to
maximize surface water runoff, and a clay cover has been used to limit water infiltration into the
wastes. The thick cover of earthen materials on top of the cell provides shielding from the gamma
radiation emitted as the radionuclides decay, and a leachate collection systemn has been installed to
collect any leachate that may be generated. The Weldon Spring disposal cell incorporates extensive
containment requirements commensurate with the hazards posed by the radioactive materials
generated by the cleanup activities, This cell will safely confine these materials from the
environment.
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gquantities -in the karst features beneath the chemical p1;nt‘area; and

<> Cleanup times estimated by using very optimistic extraction rates are
st111 excessively long {i.e., hundreds to thousands of years depend-
ing on the contaminant of concern). {p. 45)

I believeé the Environmental Protection Agency should question the DOE's claim
that it will be remediating the Weldon $Spring groundwater and springs when it
will only be focusing on ane velatile selvent in aone 1imited area of the site
and wiil be ignoring the predaminant, long-lived contaminants of cancern --
that is, uranijum, thorium and their radioactive daughter products. IFf the
groundwater and springs are not cleansd up, the public should be appropriately
warned.

Weldon Spfing ts certainly safer than 4t was tﬁenty or thirty years age, and

the DOE deserves maw credit. But I question whether Meldon Spring 1s safe
encugh yet to become a park -- or even a neighbar, '

Sincerely,

Koy Drnyg

Kay Drey
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Response D-13

(A.) Karst groundwater systerns are typically unfavorable for groundwater extraction because
of the limited extent of the more transmissive fracture zones and conduits, This constraint results in
dewatering and limited recharge to the aquifer as groundwater is withdrawn. See Responses A-2 and
C-2,

(B.) It is understood that residual contarnination is present in the fracture zones and conduits in
the vicinity of the chemical plant (5300 and 6300 Drainages.) Impact to the springs is a result of
mobilization of these residuals by surface water and does not reflect the groundwater quality beneath
the chemical plant.

(C.) Because of the beterogeneous and complex nature of the aguifer beneath the chemical plant,
extraction rates are iow, thereby resulting in excessively long remediation time frames.

Response D-14
In addition to the TCE remediation, the proposed action provides for monitoring of the

uraniuvm in groundwater. There are no ather radionuclides of concern. The ROE provides for long-
term controls that will ensure that the public is informed of site conditions.
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Department of Cominunity Haeslth
and the Environment
G Coplay. Direcior
Divialon of Enviroarmentsl Services

September 1, 1998 Adika Duvall, Daputy Director

Stephen H. McCracken, Project Manager
11.S. Department of Eaergy,

Weldon Spring Site Remedial Action
7295 Highway 94 Sounth

5t Charles, Missouri 63304

Dear Steve, '

In regponse to the Public Cominent Period on the groundwater operable unit, we feel
that an ‘active program of remediation of the groundwater should be uged together with monitored
neturaj attenuation.” The alternate salectsd does not fulfy address all of the contaminants in the
groundwater. We would ask that DOE make every effort possibls to ¢lean up these contaminants
to s low a level a3 technically possible.

Although at this time, the TCE is not moving rapidly, there is a possibility that withont
active remediation, the TCE plume over the years will naturally seek a lower level and find
another aquifer feeding different wells than currently anticipated. No aquifer is ever totally
confined. -

The stat=d tevel of permissible Utsmium in the groundwater rernains too high, Whatever
the time or cost factors, existing levels of Nitrate and 2, 4-DNT need to bs cleaned up to a level
that ig technically feasible today. This groundwater resource should not remain contaminated
untii every possible means to clean it is exhausted. We feel these actions need more emphasis in
the propesed plan.

With respect to a future stewardship plan, in the event.the contaminated proundwater
aquifer eventually seeks new areas beyond its prasent confines, we request that a long-term/
contingency Amding cormmitment be inade to Missouri DNR, with the County as a partmer, This
would be for remediation of this water if nesded. We request that this maiter be decided up-front
rather than negotiation after the fact,

Thaak you for the opportunity to comment on this plan.
Sincerely,
qu,a, Wﬁ,

Environmental Program Educator
SEP - 2 1999

201 Maorth Sacond Streat * Suite 433 » St. Chardes, MO 83301
’ IT4-D4D-7583
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Response E-1

The proposed action combines active remediation of TCE with long-term menitoring for
natural attenuation of ail the contaminants. The proposed action addresses atl the Enn!;aminams of
concern; per other responses given in this responsiveness summary, the proposed action 15 the best
option identified from the evaluations performed. See Responses A-2 and C-1. Every effort was
made to identify applicable technologies to develop the alternatives.

Response E-2

The TCE has been found to be in the upper shallow éaniun of the contarninated aquifer.
The concentrazion of TCE found is considerably lower than what you would consider as a sinker or
a dense nonaqueous phase liquid; therefore, the possibility of the TCE sinking to lower portions of
the aquifer is unlikely. Also, groundwater movement in the shatlow aquifer is controlled principally
by honzontal fractures, bedding planes, and solution features, which limit vertical movement of the
groundwater. . '

Response E-3

Comment noted. Seal Respenses C-1, C4, and E-1.
Response E-4

Studies conducied to date indicate that the boundaries of the contamination are well
understood. In addition, long-term monitoring will be performed by DOE to ensure that these zones

of contamination are not expanding and are stable.

DOE acknﬂwleﬂges the concem regarding funding, However, this issue is outside the scope
of this decision. -
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